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EDITOR'S NOTE
As we wrap up another volume of the Water Law Review, I want to take
a moment to thank one of the individuals who has been instrumental to the
Review's success since its inception. Professor Rock Pring has served as
Faculty Advisor to the Review since the first issue in 1997, and he will be
stepping down from that role at the end of this volume. His ready guidance
and assistance through the years are much appreciated and will be missed.
As we bid farewell to Professor Pring, we are excited to welcome several
people into new positions with the journal. Professor Tom I. Romero, II has
agreed to take on the role of Faculty Advisor to the Review and has been
readily available to journal staff and provided numerous ideas, bringing a
great energy to the role. In addition, we have four new members joining our
Advisory Board: Amy W. Beatie, Executive Director of the Colorado Water
Trust; William Caile, Attorney with Holland & Hart, LLP; Jim Lochhead,
CEO/Manager of Denver Water; and Susan Ryan, Attorney with Ryley, Carlock & Applewhite. All of these individuals have been very gracious with
their time and we thank them for taking on an important role in ensuring the
Review's success.
With that, allow me to introduce you to a great issue of the Water Law
Review. We have a wonderful selection of articles in this volume. First, an
article with an international perspective by Louis J. Kotze and Rebecca
Bates, compares and contrasts water access issues in Australia and South
Africa. Tom 1. Romero, II touches on some similar themes, but from a U.S.
perspective while also exploring the role race has played in water access and
infrastructure decisions in his article The Color of Water: Observations of a
Brown Buffalo on Water Law & Policy in Ten Stanzas.
We are excited to bring you an article by Gabriel Eckstein and George
William Sherk titled Alternative Strategiesfor Addressing the Presence and
Effects of Pharmaceuticaland Personal Care Products in Fresh Water Resources. The title basically says it all. Finally, we have a wonderful article
by Carolyn F. Burr, Rebecca W. Watson and Chelsea Huffman discussing
the nexus between water and energy development in Colorado.
The Water Law Review is also proud to bring you another installment of
poetry by Justice Gregory J. Hobbs, Jr.
As always, in addition to these articles we have a number of court reports, case notes, conference notes and a book review written by the Water
Law Review staff. Thank you for your continued patronage of the Review
and happy reading!
Matthew Brodahl
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One of the challenges that a culture continually faces is to distinguish
between the sacred and the profane . . . . Like other parts of nature,
water partakes of both realms, the sacred and the profane. It is part
garden and part machine, part idol and part tool. If water is not as
morally worthy as we human beings, neither is it some inert object that
gains value only by human grace. If it is separate and distinctfrom us, it
is also an essential part of something far larger, something of which we
too are a part and on which we fully and ultimately depend.'
I.

INTRODUCTION

Water is a precondition for sustaining life on earth. Despite its selfevident logic, this deceptively simple sentence is loaded in meaning and
its consequences are far-reaching for governance efforts the world over.'
Protecting water resources and ensuring that sufficient quantities of water
of an acceptable quality are available for socio-economic and ecological
demands arguably poses some of the most daunting challenges in modern
times.' Unprecedented population growth, concomitant resource exploitation, climate change, and deteriorating socio-economic demands and
conditions are severely complicating matters.'
The broader water governance paradigm addresses many complex issues, including water resource protection, integrated and transboundary
water resource governance, and water infrastructure.' Providing people
access to water is another crucial aspect of this paradigm that is usually
referred to as "water services provision";' a term we will also employ for
the present analysis unless indicated otherwise. Today, providing people
access to water is both a major concern and a complicated enterprise in
many developed and developing countries, mainly because of the complexities of hydro-politics.' Water services provision is traditionally the
primary duty of government, and is typically regulated by means of a legal
framework.' This article seeks to analyze and juxtapose the legal regimes
regulating water services provision in two similar, but at the same time
very different, countries - Australia and South Africa.
1. Eric T. Freyfogle, Water Rights and the Common Wealth, 26 ENVTL. L. 27, 5051(1996).
2. See Damon Barrett & Vinodh Jaichand, The Right to Water, Privatised Water
and Access to Justice: Tackling United Kingdom Water Companies' Practicesin Developing Countries, 23 S. AFR.J. ON HUM. RTs. 543, 543-47 (2007).
.3. Lee Godden, Water Law Reform in Australia and South Africa: Sustainability,
Efliciency and SocialJustice, 17 J. ENVTL. L. 181, 185 (2005).
4. Id. at 182, 185-86, 204.
5. See generallyAndrew Allan, A Comparison between the Water Law Reforms in
South Africa and Scotland: Can a Generic National Water Law Model Be Developed
from These Examples?, 43 NAT. RESOURCESJ. 419 (2003).
6. See id. at 451, 457, 461.
7. Id. at 422-27.
8. See Barrett & Jaichand, supra note 2, at 545. Although, this duty is sometimes
outsourced by government to private service providers through the contentious process
of privatization. Id.

issue 2

ACCESS TO WATER IN A USTRALIA AND SOUTH AFRICA

223

The central objective is to identify and describe the strong and weak
points of the two approaches, with the view to evaluating the overall effectiveness and suitability of the strategies and mechanisms employed by
both South Africa and Australia to provide their people with access to
water. As a point of departure, the article seeks to explain and ground its
comparative approach, to set out the focus of the enquiry, and to explain
key terms and assumptions. For the purpose of context and background,
the article then provides a brief description of the environmental and
socio-economic conditions in each country that are relevant to the issue
of water services. The penultimate section discusses both countries' constitutional and statutory frameworks regulating water services provision.
The article concludes with critical comments and recommendations with
respect to prevailing trends and possible regulatory reforms in these two
countries.
Our comparative survey raises three general questions: a) is a rightsbased constitutional approach necessarily preferable to a pure statutory
approach; b) what would the best approach be to recover the costs of
water service provision; and c) how does one simultaneously promote
sustainable utilization, ensure universal access to water, and guarantee
protection of the water resource? While we do not attempt to provide
comprehensive answers to these questions, they do fulfill an important
guiding function in so far as they cumulatively serve as a leitmotif
throughout the survey.

II. GROUNDING THE COMPARATIVE APPROACH
What are the contrasts and similarities between South Africa and
Australia that form the foundation for legal comparison? At a general
level, the countries share many similarities that have and continue to influence their water provision regimes. For example, they share the same
colonial roots, which has significantly influenced their respective sociopolitical and legal landscapes. Much of the historical foundations of their
legal and governance systems are similar;' their water provision regimes
have been significantly influenced by colonial dogma as a result." They

9. Although South African law for the greater part is derived from Roman-Dutch
law (and to a lesser extent European lus Commune), Australian law is mainly based on
English common law.
10. See Godden, supra note 3, at 182. The legacy of colonial rule and the later, but
much more destructive, system of apartheid are arguably the main culprits responsible
for many of South Africa's current woes in its quest to provide people with adequate
access to water. Soon after the advent of South Africa's democracy, the government
noted in a policy paper that:
South Africa's water law comes out of a history of conquest and expansion. The colonial lawmakers tried to use the rules of the well-watered colonising countries of
Europe in the dry and variable climate of Southern Africa. They harnessed the law,
and the water, in the interests of a dominant class and group which had privileged
access to land and economic power.
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also have similar climates and are classified as water-scarce or waterstressed countries." As we will show below, they are greatly susceptible to
the vagaries of climate change, which will severely affect the availability
and provision of water. Both are federal (Australia) or semi-federal
(South Africa) states where the provision of basic services, such as water,
is the duty of local or state governments; although in South Africa the
water provision regime is centrally controlled primarily by means of national legislation, which is not the case in Australia. In these countries,
there is also a clear distinction between rural and urban communities,
where many rural communities, in particular poor indigenous communities, often have inadequate access to water. Moreover, past racial discriminatory practices have scarred both countries, although, on balance,
those in South Africa have been far graver and more prolonged.
There are also stark differences between Australia and South Africa,
legal and otherwise. While South Africa is a constitutional democracy
with a supreme constitution and Bill of Rights, Australia is based on the
Westminster system of parliamentary sovereignty rule, which is a governance dispensation that was explicitly discarded by South Africa following
constitutional reforms in the 1990s." The most evident difference between them is, of course, that Australia is a developed country while

South Africa is a developing country. As such, South Africa is characterized by low income per capita and a disconcertingly deepening divide
between rich and poor, with serious socio-economic developmental issues
and governance challenges. This is especially problematic since access to
water is only one of many basic entitlements the South African government has to guarantee and realize if it is to succeed in promoting transformative, restorative, and corrective justice in a country characterized by
deep intra-generational inequality. Other monumental challenges include
providing people access to education, housing, and anti-retroviral medication to combat HIV/AIDS.
If one turns to the specific focus of this article, namely, the two countries' regimes that regulate access to water, the most evident similarities
are that the earlier laws and regulatory approaches of both South Africa
and Australia were derived from European legal systems, which were
premised on the abundant availability of water in the colonizer's home

country."

This approach took into account neither the prevailing dry

climatic conditions, nor the need to provide the colonizers and indigenous communities with equal access to water." Decades of prolonged

regulation by means of inappropriate legal arrangements and approaches
have resulted in recent comprehensive constitutional and statutory reKader Asmal, White Paper on a National Water Policy for South Africa, 1, http://
www.dwaf.gov.za/documents/policies/nwpwp.pdf (last visited Mar. 10, 2012).
11. Godden, supra note 3, at 184, 186.
12. South Africa used parliamentary sovereignty as a mechanism to uphold and enforce the ideology of the apartheid system.
13. Godden, supra note 3, at 182.
14. Id.
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forms to address the deficiencies and results of the foregoing in the two
countries." Under these laws, much of the responsibility for providing
access to water has been gradually shifted away from national and state
governments, to a mixed public and privatized water services scheme." In
addition, both countries face similar grave environmental and infrastructural challenges, including deteriorating existing water services infrastructure, provision and maintenance of new water services infrastructure, increased scarcity of water resources resulting from both the geographical
location of the two countries and the exacerbating impact of climate
change, and increased general costs of water services provision."
There are, however, also various differences between them as far as
water services provision is concerned. As a developing country, South
Africa has many poor and indigent people-mainly as a result of past racial segregation and marginalization policies-who do not have access to
water and where they do, they often do not have the means to pay for it.
While the South African government has a free basic water policy, it
seems to be fighting an uphill battle in providing everyone with free water
for basic needs." Because Australia is a developed country, this is less of
a concern, despite its own tainted past. While inequalities nevertheless
remain between sectors of the Australian community, on balance, these
are not as severe as in South Africa.
In South Africa, everyone has a constitutional right of access to sufficient water: a socio-economic right that has been enshrined in the Bill of

Rights of the Constitution of the Republic of South Africa, 1996 (Constitution), and that subsequently has been given effect to by legislation." The
Constitution also provides for an environmental right and explicit environmental and water governance mandates which have been translated
into comprehensive national laws.' The Australian regime does not provide for a fundamental constitutional environmental right or right of access to water, but obligations and subsequent provisions in this respect
are provided for in federal and state laws." Even though it does not follow a constitutional rights-based approach to providing access to water,
Australia is promoting universal water service delivery through a statuto15. Id. at 181.
16. Id. at 181, 194, 198.
17. Id. at 181-205.
18. Mazibuko v. City ofjohannesburg2009 (3) BCLR 239 (CC) at 2 para. 2 (S. Afr.).
The Constitutional Court recently confirmed this fact:
In 1994, it was estimated that 12 million people (approximately a quarter of the
population), did not have adequate access to water. By the end of 2006, this number had shrunk to 8 million, with 3,3 million of that number having no access to a
basic water supply at all. Yet, despite the significant improvement in the first fifteen
years of democratic government, deep inequality remains and for many the task of
obtaining sufficient water for their families remains a tiring daily burden.
19.
20.
21.

S. AFR. CONST., 1996.
Id.
Godden, supra note 3, at 188-90.
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rily-based framework focused on access and sustainability." The South
African approach to providing access to water could therefore be described as being constitutional rights-based and premised on a detailed
and more centralized national statutory framework. Conversely, Australia's purely statutory approach is truly federal in character, but not without its own unique problems relating to mandates, governance competencies, delineation of regulatory areas with respect to the environment more
generally, and water services provision specifically. As we demonstrate
below, in the absence of explicit environmental and water governance
mandates, Australia has spent considerable time and efforts, mostly by
means of litigation, clarifying these mandates and areas of regulatory
competence related to water.

III. FOCUS, KEY TERMINOLOGY, AND ASSUMPTIONS
"Access to water" is a very general and potentially broad term, which
could pertain to a host of different aspects of water governance. In the
context of the broader generic water governance paradigm, at its most
general level in the context of water governance, we use "access to water"
to mean all those governance efforts which enable people to use water
resources for securing their survival. Against this general context, in
terms of law more specifically, a discussion of "access to water" could
focus on water rights reform in the contexts of ownership, title, and property rights; or the regulation of physical access to rivers, dams and lakes.
It could also focus on the regulatory framework that governs access to
water for domestic use through water services, which is our present focus.
Unless expressly indicated otherwise, the discussion exclusively focuses
on water services provision for urban and rural domestic use, regardless
of what these domestic uses are. Domestic uses could include water for
sanitation, subsistence, religious and cultural practices, farming, irrigation, gardening, and/or recreation. We understand "access" in terms of
the standard international interpretation thereof, i.e., water must be
physically and economically accessible, providing access must be nondiscriminatory, and information regarding water governance must be
available and accessible to all interested and affected parties.'
We do not concentrate on one specific aspect of water services and
we thus use the term "water services" to denote the entire range of services which might be relevant and applicable to providing people access
to water, including, but not limited to, water purification facilities, desalination systems, water meters, drains and pipes for transporting water,
taps, and pumps. The foregoing focus on access to water and water service provisions means that we do not overtly deliberate on the broader
22. Id.
23. Nobonita Chowdhury et al., The Human Right to Water and the Responsibilities
of Businesses: An Analysis of Legal Issues, SCH. OF ORIENTAL & AFR. STUDIES INT'L
HUMAN RTs. CLINIc, 6 (Jan. 31, 2011),
http://mvw.ihrb.org/pdf/SOAS-The_Human-Right-toWater.pdf.
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water governance reforms in the two countries. While these reforms are
important and some aspects are highlighted which are relevant to the issue of water services provision, others have already extensively canvassed
these reforms (notably also in a comparative perspective)."
Another focus of this enquiry is on national legal regimes, however,
we do not discuss the international legal regime related to access to water.
We nevertheless acknowledge that the United Nations recognized the
right to access water-at least implicitly-through a range of instruments
and forums, and that it continues to inform domestic developments in
both countries."
Australia, a typical federal state, provides a diverse example of water
management, with each State and Territory having the capacity under the
Constitution to regulate water supply.' This federal-legislative arrangement has meant that differences in market structure and legislative focus,
albeit at times minor, exist between the jurisdictions. This article focuses
its examination on one jurisdiction, namely New South Wales (NSW),
for the purposes of comparison. NSW is an important example of an
Australian water jurisdiction, not only because it is the most populated
Australian State, but also because it is a jurisdiction that has a balance of
the extremes experienced by other States and Territories such as:
drought, remoteness, and private sector participation. Importantly, NSW
possesses one of the more evolved legislative structures; having undergone substantial reform following a number of regulatory challenges, and
having actively engaged with competition and new. technologies."

Yet, it

24. See generally Allan, supra note 5, at 419-87 (comparing South Africa and Scotland); Godden, supra note 3, at 181-205 (comparing South Africa and Australian water
reforms).
25.

See generally Mazibuko v.

vity
ofjohannesburg 2009 (3) BCLR 239 (CC) at 26

para. 52 (S. Afr.) (relying on the United Nations Committee on Economic, Social and
Cultural Rights' General Comment 3 on the Right to Water); Comm. on Economic,
Social and Cultural Rights, Rep. on its 29th Sess., Nov. 11-29, 2002, General Comment
No. 15, The Right to Vater; U.N. Doc. E/C.12/2002/11, at 2 (Jan. 20, 2003); The Human Right to Water and Sanitation, G.A. Res. 64/292, 1 1, U.N. Doc. A/RES/64/292, at
2 (Jul. 28, 2010) (recognizing the right to access water as an essential human right);
Human Rights and Access to Safe Drinking Water and Sanitation, H.R.C. Res. 15/9, tl
6, 8(a), U.N. Doc. A/HRC/RES/15/9 (Sept. 30, 2010) (affirming basic human right to
access safe drinking water).
26.

TONY BLACKSHIELD & GEORGE WILLIAMS, AUSTRALIAN CONSTITUTIONAL LAW

AND THEORY 296 (4th ed. 2006); D.E. FISHER, WATER LAw 35 (2000).
27.
See generally Water Industry Competition Act 2006 (N.S.W.) No. 104 (Austl.),
available at

http://www.legislation.nsw.gov.au/maintop/view/inforce/act+104+2006+cd+0+N;
Owned

Coiporations

Act

1989

(N.S.W.)

No.

134

(Austl.),

http://www.legislation.nsw.gov.au/fullhtml/inforce/act+134+1989+cd+0+N?;

ter Act

State

available

at

Sydney Wai-

1994 (N.S.W.) No. 88 (Austl.), available at

http://www.legislation.nsw.gov.au/inforcepdf/1994-88.pdf?id-alf77bd8-14d5-e722-8119elabecealbbb;

Sydney Water Catchment Management Act 1998 (N.S.W.) No.

171

(Austi.),
available
at
http://www.legislation.nsw.gov.au/inforcepdf/1998171.pdf?id=06f54703-d63a-6c8d-c74b-d526abdf7204; Protection of the Environment
OperationsAct 1997 (N.S.W.) No. 156 (Austl.), available at
http://www.legislation.nsw.gov.au/viewtop/inforce/act+ 156+1997+first+0+N.
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still shares a number of common threads with other jurisdictions such as
aging water infrastructure, vulnerable communities, water scarcity, and
susceptibility to climate change. With respect to South Africa, the focus is
on the national legal framework and not on (a) specific province(s) (the
South African equivalent for the Australian States) since the primary
overarching bulk of law regulating access to water is found at centralized
national level.

IV. ENVIRONMENTAL AND HYDRO-POLITICAL CONTEXTS
Any discussion related to water, specifically the provision of access to
water, cannot be divorced from the historical, socio-economic, environmental, and political contexts (collectively referred to as "hydro-politics")
in a country. This section provides a brief overview of these aspects in
South Africa and Australia in terms of which efforts to provide access to
water must be understood.
A.

SOUTH AFRICA

Providing people with access to water in South Africa is a daunting
challenge for various reasons,' and it must be considered from a specific
historical context.

During most of its past, South Africa's water govern-

ance regime has exclusively favored a small, yet politically powerful white
minority, which benefited from virtually unrestricted use of water resources and water services." During the early 1900s the government
heavily invested in water services infrastructure to boost agriculture. During the later years of economic and political isolation from the rest of the
world providing almost unrestricted access to water for industrial and
agricultural use was an important factor in South Africa's efforts to become industrially and economically independent and self-sufficient. It
was also during the post-Second World War era that South Africa developed much of its water infrastructure, albeit mainly in former "white"
areas, cities, and towns. Non-white South Africans were relocated to the
notorious "independent homelands" and concentrated in "townships"

28. See also Allan, supra note 5, at 426 (noting the following additional considerations which compound the scarcity of water in South Africa: high reliance on irrigation
for agricultural land; high rates of evaporation and consequently salination; the occurrence of alien invasive species which reduces stream flow; and the fact that most of
South Africa's rivers are transboundary, which means that the country heavily relies on
water governance practices in foreign jurisdictions as far as acceptable quality and quantity of its own water is concerned).
DEP'T OF WATER AFFAIRS AND FORESTRY, WHITE PAPER ON WATER SUPPLY
29.
AND SANITATION POLICY 4-5 (1994), available at

http://www.dwaf.gov.za/Documents/Policies/WSSP.pdf

(giving a succinct historical ac-

count). See generally C. G. HALL & A. P. BURGER, HALL ON WATER RIGHTS IN SOUTH

AFRICA (3rded. 1957) (a rare and interesting account).
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which surrounded bigger cities.' Investment and development of water
services infrastructure in these "black" areas were wholly insufficient.
Against this background, it must be considered that water is an extremely scarce resource in South Africa, which is classified as a "waterstressed" country."' South Africa faces a grim future where the demand
for water will soon surpass supply of the resource." For example, a recent study estimates that water availability in 2030 will be 1186
m 3/capita-a number that is surprisingly lower than, for example, the
much drier Namibia's 7419 m 3/capita in the same year." While this figure admittedly is influenced by South Africa's much larger estimated
population, (42.2 million compared to Namibia's 2.4 million in 2030), it
does suggest that providing an increasing population with access to water
in these water-stressed conditions, now and in the future is a daunting
challenge.
Resource scarcity, poverty, HIV/Aids and other diseases, unemployinent, general social decay, and socio-economic inequalities" add to the
complexities and difficulties of water service provisions in the country. In
its policy on water services that forms the foundation of the current statutory regime, the government estimated that between 12 and 14 million
people in South Africa have inadequate access to water, while approximately 20 million have inadequate access to sanitation.' With little gains
in poverty alleviation and improvement of the living standard of South

Africans, and coupled with a marked recent increase in the influx of des-

the
of
Heartbeat
Soweto,
30.
http://www.southafrica.info/travel/cities/soweto.htm

SOUTHAFRICA.INFO,
Nation,
(last visited Mar. 10, 2012) (describ-

ing Soweto (South Western Townships) as one of South Africa's most well-know townships and part of the greater Johannesburg metropolitan area).
HUBERT THOMPSON,

31.

WATER LAw: A PRACTICAL APPROACH TO RESOURCE

MANAGEMENT AND THE PROVISION OF SERVICES 7 (2005) (indicating that "[olf the 149

countries in the world for which data is available, South Africa was at the end of the 20th
century the 26th most stressed in terms of water availability.").
N.A. King, G. Maree & A. Muir, Freshwater Systems, in ENVIRONMENTAL
32.
MANAGEMENT IN SOUTH AFRICA 435 (H.A. Strydom & N.D. King eds., 2nd ed. 2009);
J.A. Day, Rivers and Wetlands, in ENVIRONMENTAL MANAGEMENT IN SOUTH AFRICA
842-44 (H.A. Strydom & N.D. King eds., 2nd ed. 2009).
33.
DEP'T OF ENVTL. AFFAIRS, ENVIRONMENTAL SUSTAINABILITY INDICATORS:
TECHNICAL REPORT 2009, 51 (2009), available at

http://soer.deat.gov.za/newsDetailPage.aspxm=66&amid-8171.
34. Ros Hirschowitz & Mark Orkin, Inequality in South Africa: Findings from the
1994 October Household Survey, 41 Soc. INDICATORS RES. 119, 120-21 (1997). Also
stating:
Inequality in South Africa is based on denial of access among the vast majority to
amenities, standards and services. South Africans have been denied equal access
not only to basic resources such as water and sanitation . . . but also to social investments such as education .

. and health care . . . .

It is not the under-

development of the country as a whole that characterises it, but rather the skewed
and uneven distribution of access to resources that enable people to lead productive
lives.
35.

Asmal, supra note 10, at 1.
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titute foreigners from neighboring countries seeking better fortunes in
South Africa, this estimation could very well be too optimistic.
The deep divide between rich and poor remains one of the most defining characteristics of South African society. While a small privileged
minority has sufficient access to water, the majority of the populationincluding the poor, unemployed, and generally marginalized sectors of
the population-has no or insufficient access to water.' South Africa's
Gini co-efficient is one of the worst in the world; a fact that necessitates
"government interventions through demand or supply side management .
. . to address the gaps in service delivery and access to water .

.

. while at

the same time being mindful of the increasing poverty gap"" and deteriorating environmental conditions. Unequal access to water is, however,
not only race and income based. In South Africa's patriarchal society,
water inequality is also based on gender; usually woman are responsible
for the household and suffer the most because they have to travel great
distances to collect water especially those women living in remote rural
areas.' The Constitutional Court recently stated in this respect that:
Although rain falls everywhere, access to water has long been grossly
unequal. This inequality is evident in South Africa. While piped water
is plentifully available to mines, industries, some large farms and
wealthy families, millions of people, especially women, spend hours laboriously collecting their daily supply of water from streams, pools and
distant taps."
Additionally, economic development and growth from increased industrialization, mining activities, agriculture, and tourism, which are all
mainstays of the South African economy, have increased the strain on
limited, existing water resources. Water pollution, especially as a result
of industrial activities, is a growing concern in South Africa; increasingly,

36. THOMPSON, supra note 31, at 9. A determination in 1997 found that almost all
Indian and white households (98%) had taps inside their dwellings compared to 76% of
coloured households and only 27% of African households. Hirschowitz & Orkin, supra
note 34, at 124. African households in urban areas were more likely to have taps inside
the dwelling (54%) compared with households in non-urban areas (8%). Id. The most
prominent reason for this vivid disparity is attributed to historical racial discriminatory
laws and policies that denied the majority of the South African population (mainly Black
people) access to socio-economic services, most notably, water services. While income
inequality would obviously lead to unequal access to water, an even more obvious consideration also plays a role in this respect: providing access to water costs money, and
poorer countries like South Africa with various other developmental priorities would
find it more difficult to provide this access in the wake of limited resources. S. Lieben-

berg & B. Goldblatt, The Interrelationshipbetween Equality and Socio-economic Rights
underSouth Africa's Transformative Constitution,23 SAJHR 335, 335-36 (2007).
37. J.P. LANDMAN ET AL., BREAKING THE GRIP OF POVERTY AND INEQUALITY IN
SOUTH AFRICA 2004-2014 1, 3-4 (2003); King, Maree & Muir supra note 32, at 439;
Liebenberg & Goldblatt, supra note 23, at 336.
38. THOMPSON, supra note 31, at 9.
39. Mazibuko i. City ofjohannesburg2009 (3) BCLR 239 (CC) at 2 para. 2 (S. Afr.).
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the few available water resources are polluted to such an extent that water
.
is becoming wholly unfit for use.
Sustainable success In water service provision is conditioned on the
availability of funds and cost recovery related to providing people with
access to water." Funding and cost recovery are essential for establishing
water services infrastructure, upgrading and maintaining existing infrastructure, and creating and maintaining infrastructure aimed at providing
acceptable water quality through purification, desalination, and even water importation from foreign countries." Currently, insufficient funds are
being spent on building new and maintaining existing water services infrastructure; this lack of funding is aggravated by increasing urbanization and
urban sprawl. In many instances, government finds it impossible to recover costs for water service delivery, either because water users cannot
pay for these services, or the responsible authorities are incapable to recover these costs due to a lack of human and financial capacity and resources."
The foregoing must be considered in light of mounting concerns
about deteriorating service delivery by municipalities in South Africa that
negatively affect the government's ability to provide people with access to
water. Municipalities are the main authorities responsible for water services provision, but increasingly, they are unable to do so because of the
lack of financial and human resources, corruption, political meddling,
and internal struggles." Generally, the result is that water services provision costs are not adequately recovered, water purification works and
water provision networks are not properly maintained and upgraded, and
new infrastructure is not installed. As a result, many people, especially
those living in informal settlements as opposed to formal towns, still rely

40. King, Maree & Muir, supra note 32, at 449. Many years of unregulated mining
activities are now resulting in unprecedented pollution of water resources especially in
J.D. Wells et al., Terrestrial Minerals, in
the form of acid mine drainage.
ENVIRONMENTAL MANAGEMENT IN SOUTH AFRICA 551 (H.A. Strydom & N.D. King

eds., 2nd ed. 2009).
41. THOMPSON, supra note 31, at 699-700. Sub-components of these water services
and related costs include operational and maintenance costs, administrative and human
resource costs, depreciation costs, replacement and refurbishment of infrastructure, and
indirect costs such as social and environmental costs. Id.
42. Id. at 7, 10, 13. Much of South Africa's water is currently imported from
neighboring countries such as Lesotho through the Lesotho Highlands Water Scheme,
for example. See LESOTHO HIGHLANDS WATER PROJECT, http://www.lhwp.org.ls/ (last

visited Mar. 10, 2012).
43. THOMPSON, supra note 31, at 699. The complexities of cost recovery have been
extensively deliberated in South African courts and will be discussed later in this article.
44. See Allestair Wensley, Grant Mackintosh, & Eddie Delport, A VulerabilityBased Municipal Strategic Self-Assessment Tool Enabling Sustainable Water Service
Delivery by Local Government, ON THE WATER FRONT 21, 21 (2011); see generally
GOOD GOVERNANCE LEARNING NETWORK, RECOGNISING COMMUNITY VOICE AND
DISSATISFACTION: A CIvIL SOCIETY PERSPECTIVE ON LOCAL GOVERNANCE IN SOUTH

AFRICA 7 (2011), available at http://wwAy.eisa.org.za/PDF/sou2011ggln.pdf (last visited
Mar. 10, 2012).
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on the bucket system for sanitation and have to collect water by traveling
great distances.'
B.

AUSTRALIA

With some exceptions, the situation in Australia more or less mirrors
the South African scenario with the greatest challenges again being water
scarcity and adequate access to water.' Notably, while Australia does not
face the same socio-economic development challenges as South Africa,
its climate and geography place similar pressures on its water servicesY
In terms of supply, as the world's driest inhabited continent, Australia
faces substantial challenges in meeting its water needs." The 2006 Australia State of the Environment Report defines the Australian water supply as "characterized by extremely variable rainfall and river flow regimes"; this variable supply is being increasingly depleted by drought and
the ever-increasing demand for water.' This tendency for extremes has
been dramatically illustrated over the past decade as the continent has
experienced record drought, flood, and cyclonic activity."
Australia, despite its massive water infrastructure, still faces significant
challenges in meeting the water needs of its population. Many Australian
cities have been subject to water restrictions over recent years, and billions of dollars of investment have been required to upgrade ageing national infrastructure to improve water storage and reticulation." This
raises pertinent questions as to whether consumers can afford to pay for
45.
46.

THOMPSON, supra note 31, at 9.
Godden, supra note 3, at 186. Godden points out in this respect that "the simi-

larities . . . of the environmental context for water resource management are readily
apparent. However, the stresses of population growth and differential access to water
are more pressing in South Africa, while Australian concerns have focussed on the need
for continued economic development while addressing environmental degradation." Id.
47. Id. at 184-86.
48.

Living with Drought,BUREAU OF METEOROLOGY,

http://wm.bom.gov.au/climate/drought/livedrought.shtil (last visited Mar. 10, 2012).
49. AUSTRALIAN STATE OF ENV'T COMM., STATE OF THE ENVIRONMENT 2006 59
(2006) (during the recent drought, dam levels in many regions reached lows of between

20 to 30% capacity with some communities experiencing extremes below these levels);
NAT'L WATER COMM'N, AUSTRALIAN WATER SUPPLY SEASONAL OUTLOOK (Oct. 2006),
available at http://www.nwc.gov.au/resources/documents/Australia-water-supply-seasonaloutlook-PUB-.pdf (last visited Mar. 10, 2012); WATER CORP., Water Storage in our
Dams http://www.watercorporation.com.au/D/dams storage.cfm (last visited Mar. 10,
2012).
50.
COMMONWEALTH OF AUSTRALIA, A NATIONAL PLAN FOR WATER SECURITY
(2007), http://www.nalwt.gov.au/files/national-plan for-watersecurity.pdf (last visited
Mar. 10, 2012); QUEENSLAND FLOODS COMM'N OF INQUIRY, Interim Report 24-25
(2011), available at http://ww.floodcommission.qld.gov.au/publications/interim-report
(last visited Mar. 10, 2012).
51.
NAT. WATER COMM'N, National Review of Water Restrictions in Australia,
http://www.nwc.gov.au/www/html/524-national-review-of-water-restrictions-inaustralia.asp (last visited Mar. 10, 2012); NAT. WATER COMM'N, Water Infrastructure:A
http://www.nwc.gov.au/mov/html/485-water-infrastructure-aNational
Challenge,
national-challenge---12-december-2007.asp (last visited Mar. 10, 2012).
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such upgrades. Rural and remote indigenous communities also present
challenges for water provision" because of physical isolation, poor water
quality, presence of salinity in many areas,' and the need to respect traditional indigenous lifestyles.
In addition to these challenges, climate change will have a severe impact on water resources and access to these sources. For example, El
Nino and the opposing La Nina phenomena, whose frequency is likely to
increase with the presence of climate change, heavily influence Australia's
extreme weather and rainfall patterns." The 2007 Intergovernmental
Panel on Climate Change Report ("IPCC Report") noted that Australia is
very likely to experience warming over the next century comparable to
the overall increase in "global mean warming."' The IPCC Report also
found that, because of global warming, precipitation in southern Australia
is likely to decrease in winter and spring and is likely to decrease in
The Australian
southwestern Australia during the winter months.
have
temperatures
average
Australian
that
Office
asserts
Greenhouse
increased
risen by 0.7 Centigrade over the past century, while rainfall has
in northern parts of the country and decreased in most southern regions
over the past fifty years." The Greenhouse Office also notes that, because of these climate and precipitation changes, there has been a significant decrease in runoff demonstrated by "a 50% drop in water supply to
52.

Review of the 1994 Water Report (2001), HUMAN

RIGHTS AND EQUAL

OPPORTUNITY COMM'N,

http://www.hreoc.gov.au/racial discrimination/report/water-report/index.html
visited Mar. 10, 2012).
53.

(last

See Australian Diyland Salinity Assessment 2000, DEP'T OF SUSTAINABILITY,

ENV'T, WATER, POPULATION AND CMTYS.,

http://www.anra.gov.au/topics/salinity/pubs/national/salinityaus.html

(last updated June

15, 2009); see also, Salinity, DEP'T OF SUSTAINABILITY, ENv'T, WATER, POPULATION

(last
AND CMTYs., http://www.environment.gov.au/land/pressures/salinity/index.html
updated Oct.15, 2008). The Australian Dryland Salinity Assessment estimated that 5.7
million hectares were affected by salinity and that this number could increase to 17 million hectares in 2050.
54. Austl. Greenhouse Office, Climate Change: An Australian Guide to the Science
and Potential Impacts, CORANGAMITE CATCHMENT MCMT. AUTH. 68, 87

(2003),

www.ccma.vic.gov.au/soilhealth/climate_changeliterature-review/documents/organisatio
ns/ago/science-guide.pdf; see also Climate Variability and El Nino, BUREAU OF
METEOROLOGY, http://www.bom.gov.au/climate/glossary/elnino/elnino.shtml (last visited
Mar. 10, 2012); State of the Environment Report 2006: 7.1 Water Availabihty and Use,
DEP'T

OF

SUSTAINABILITY,

ENV'T,

WATER,

POPULATION

AND

http://www.environment.gov.au/soe/2006/publications/report/inland-waters-1.htmi
updated November 22, 2010).

CMTYS.,

(last

55. J. H. CHRISTIANSEN ET AL., INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE,
CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS. CONTRIBUTION OF WORKING
GROUP I TO THE FOURTH ASSESSMENT REPORT OF THE INTERGOVERNMENTAL PANEL

ON CLIMATE CHANGE 896 (S. Solomon et al. eds., 2007).
56. Id. at 896-98; see also Ross GARNAUT, Final Report, THE GARNAUT CLIMATE
CHANGE REVIEW, FINAL REPORT 135-37 (2008), availableat

http://www.garnautreview.org.au/index.htin (last visited Feb. 4, 2012); Austl. Greenhouse
Office, supra note 53, at 3.
57. Austl. Greenhouse Office, supra note 54, at 3.
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the reservoirs supplying Perth since the 1970s and near-record low water
levels in storages in much of south-eastern Australia in 2002-03 due to
low rainfall and high temperatures in the south-east since 1996."" Current projections also indicate that the southern portion of the MurrayDarling basin is likely to be drier by 2030." Climate change, therefore,
has the distinct potential to adversely impact Australia's -fragile climate
and variable precipitation patterns and further diminish the nation's already limited water resources.
The unique cultural and isolated geographic location of many of Australia's indigenous communities also poses challenges for water supply
efforts. Water services to indigenous peoples have traditionally lagged
behind services to non-indigenous fellow citizens." The Federal Government, during the 1990s, engaged in a number of initiatives to substantially expand and improve water services to remote communities during
this time." Despite these efforts and improvements, indigenous communities still face significant challenges with respect to water access. The
2008 Native Title Report found that indigenous communities have generally been excluded from both the water reform process and from engaging in water markets." It also noted that there remains substantial uncertainty over water rights, in particular those rights linked to native title."
The Report of the Independent Inquiry into Secure and Sustainable Urban Water Supply and Sewerage. Services for Non-Metropolitan NSW
highlighted similar concerns, noting that:
Largely as a result of a lack of skilled operators and again infrastructure,
drinking water standards in many discrete Aboriginal communities are
poor and do not meet the basic standards set by state and national
health guidelines. The operation, maintenance and monitoring of water
and sewage systems has been inadequate and the health of the communities is at risk."
While remote indigenous communities present a major water supply
challenge for Australia's governments, as was illustrated above, they are
not the only water users confronted by the realities of hydro-politics. For
58.
59.

Id.
Australia's Urban Water Sector, Productivity Commission Inquiry Report,
AUSTL. PRODUCTIVITY COMM'N 105-06 (August 31, 2011),
http://xvww.pc.gov.au/ _data/assets/pdffile/0017/113192/urban-water-volumel.pdf.
60. Aboriginal & Torres Strait Islander Social Justice Commissioner, Native Titde
COMMISSION,
170
(2009),
AUSTL.
HUMAN
RIGHTS
Report
2008,
http://www.pc.gov.au/-_data/assets/pdf file/0017/113192/urban-water-volumel.pdf.
61. HUMAN RIGHTS AND EQUAL OPPORTUNITY COMM'N supra, note 52.
62. Aboriginal & Torres Strait Islander Soc. Justice Comm'r, supra note 60, at 171.
63. Id.
64. Ian Armstrong & Colin Gellatly, Report of the Independent Inquity into Secure
and Sustainable Urban Water Supply and Sewerage Services for Non-Metropolitan
96 (Dec. 2008),
NSW, NEW S. WALES DEP'T OF PRIMARY INDUS.,
http://www.water.nsw.gov.au/ArticleDocuments/36/utilities local-sustainable-urbanwat
er and sewerage_ for-non metropolitan nsw _report.pdf.aspx.
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example, disconnection and flow restriction is another means through
which access to water is regulated to Australian households.' While the
rates of disconnection.and restriction across the Australian community
are generally low, they have been found to reach up to 1.6 percent in a
given utility area.' The price of water and wastewater services in Australia
has also increased on average by 48 percent in the period from 2005 to
2010, significantly above the Consumer Price Index at the time (13 percent)." These increases have placed added pressure on low-income
households and created a greater risk of non-payment.' While the Productivity Commission has asserted that these pressures do not pose a
great risk to the cost of living as other utility price increases," the continued threat of disconnection should be viewed as a matter of concern in
the context of providing access to water.

V. THE REGULATORY FRAMEWORKS
Clearly, whilst the causes and extent of the foregoing challenges differ
in the two countries, likeminded responses are required to meet the water needs of both populations. This section reviews these legal regulatory
responses by focusing on key policy, constitutional and statutory provisions of the legal frameworks of South Africa and Australia that relate to
the provision of water services. One of the primary objectives of this part
is also to focus on the manner in which these policies and laws are implemented. In the case of South Africa, the regulatory approach is analysed by focusing on recent jurisprudence emanating from South Africa's
courts. For the Australian scenario, the discussion will centre on water
supply legislation, the ongoing reform process and the capacity of legislatively provided 'sustainability' and access provisions to deliver universal
supply outcomes. For the sake of chronology and structural flow, the
discussion commences with the South African scenario where after it
proceeds to analyse the Australian legal framework.
A.

SOUTH AFRICA

1. Policy Framework
Like all post-apartheid laws in South Africa, water services legislation
is based on extensive policy provisions. The principal policy instrument

65.
66.

See Australia's Urban Water Sector, supra note 59, at 226.
See, e.g., National Performance Report 2009-2010: Urban Water Utilities,

WATER SERVS. Ass'N OF AUSTL., 266 (2009),

https://www.wsaa.asn.au/FreeDownloads/National%20Performance%20Reports/2009see also
10%20Urban%20National%20Performance%20Report%20%2OPart%20B.pdf;
Australia's Urban Water Sector, supra note 58, at 213.
67. Australia's Urban Water Sector, supra note 59, at 223.
68. See id. at 221-34.
69. See id., at 228.

236

WATER LAW REVIEW

Volume 15

in this respect is the 1994 White Paperon Sanitation and Water Supply."
The policy is based on several principles which "assume a context of universal human rights and the equality of all persons regardless of race,
gender, creed or culture"," and it forms the foundational premise of
South Africa's existing regulatory framework related to water services.
The principles are therefore instructive to understanding this regulatory
framework and include, among others: basic water services must be provided as a fundamental human right; the principle "some for all forever"
instead of "all for some forever" will apply; water has economic value and
the way in which water services are provided must reflect the growing
scarcity of good quality water in South Africa; the user must pay for water
services; and environmental integrity is an important consideration in
providing access to water." Two observations become evident: a) the policy indicates a dramatically different direction in South Africa's approach
to providing access to water when compared to the past dispensation described earlier; and b) it describes the ideal of water services provision by
including ambitious objectives which could be highly problematic and
difficult to achieve in practice.
2. Constitutional Provisions
In South Africa, watersservices reforms, in addition to a change in
policies, must also be considered against constitutional reforms. The
Constitution of the Repubhc of South Africa, 1996 has fundamentally
altered the socio-political and legal landscape in South Africa in all respects." It is the "supreme law of the Republic"; and "law or conduct
inconsistent with it is invalid, and the obligations imposed by it must be
fulfilled."" It contains a Bill of Rights which is the "cornerstone of democracy in South Africa" and which "enshrines the rights of all people ...
and affirms the democratic values of human dignity, equality and freedom."" There is an obligation on the state to "respect, protect, promote
and fulfil the rights in the Bill of Rights."" These provisions emphasize
that constitutional democracy, which is based on the rule of law and a
rights-based approach to a wide spectrum of human developmental issues
and needs, are paramount in post-apartheid South Africa. This is no
different in the context of water services provision.
The most important right in this context is provided by section 27
which states, among others, that "everyone has the right to have access to
sufficient water," and "[tlhe state must take reasonable legislative and

70.

71.
72.
73.
200 of
74.
75.
76.

DEP'T OF WATER AFFAIRS AND FORESTRY, supra note 29.

Id. at 8.
Id.
S. AFR. CONsT., 1996 (replacing the Constitution of the Republic of South Africa
1993; the so-called Interim Constitution, S. AFR. (INTERIM) CONST., 1993.).
Id. § 1-2.
Id. 5 2-7-1.
Id. § 2-7-2.
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other measures, within its available resources, to achieve the progressive
realisation" of this right." Section 27 is an example of a second generation type, or socio-economic right which guarantees people the right to
claim access to basic entitlements such as water, while concomitantly
placing an obligation on government to respect, protect, promote, and
progressively fulfill the right through laws and any other measures insofar
as resources are available and these resources allow progressive realization." The right clearly does not guarantee that people may claim water
as such; neither does it impose a blanket and unqualified obligation on
government to provide water. This is in line with the basic construct and
nature of all other socio-economic rights in South Africa." The idea that
the right to access to water is not absolute is further underlined by the
limitation clause of the Bill of Rights which states that all the "rights in
the Bill of Rights may be limited only in terms of law of general application [and] to the extent that the limitation is reasonable and justifiable in
an open and democratic society based on human dignity, equality, and
freedom."" Section 27 is therefore a qualified socio-economic right since
government must only progressively (not immediately) provide access to
water (not water as such) through reasonable legislative and other measures within its available resources; it is thus more aspirational than it is
immediately achievable in actual practice and reality.
Apart from these "limited" entitlements and concomitant obligations
stemming from qualified socio-economic rights, the state must additionally, by virtue of section 7 of the Constitution, "respect, protect, promote
and fulfil the rights in the Bill of Rights."" The state will therefore be
precluded from law or conduct that infringes the enjoyment of certain
rights (duty to respect);" it must take measures to protect vulnerable people from violation of their rights (duty to protect); and it must fulfill
socio-economic rights by, for example,- providing people access to a
socio-economic entitlement such as water where they currently lack such
access."
Section 27, like other socio-economic rights, such as access to housing, social assistance, and health care services is intended to facilitate

77. Id. § 27.
78. See generally Louis J. Kotz6, Phiri,the Phght of the Poor and the Perils of Climate Change: Time to Rethink Environmental and Socio-economic Rights in South
Africa, 1(2) J. HUM. RTs. & ENv'T. 135-160 (2010) [hereinafter Phiril; see Louis J.
Kotz6, Access to Water in South Africa: ConstitutionalPerspectives from a Developing
Country, 1 FINNISH ENVTL. L. REV. 70-106 (2009) [hereinafter Perspectives] (discussing
the details of Section 27 of the South African Constitution).
79. See, e.g., S. AFR. CONST., 1996 §§ 26-27 (providing the right to access housing,
and the right to health care and social security).
80. Id. § 36.
81. Id. 7.
82. See id. S 27. In the context of s 27, the state will not respect this right if it takes
away existing access to water, by way of, for example, a pre-payment meter.
83.

S. LIEBENBERG, THE INTERPRETATION OF SOCIO-ECONOMIc RIGHTS 33-6 to 33-7

(M. Chaskalson et al. eds., 2nd ed. 2003).
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transformation. In this sense, socio-economic rights aim to correct certain (mostly historically-rooted) wrongs by being transformative; i.e. these
rights, together with various other constitutional provisions, require "collective power to be used to advance ideals of freedom, equality, dignity
and social justice.""' Section 27 is thus closely intertwined with other fundamental rights, including the rights to equality, human dignity, and life;'
and one could consider its fulfillment a prerequisite for the latter most
basic of fundamental human rights to be realized and protected.
The Bill of Rights also provides everyone with an environmental
right. The right is formulated as follows:
Everyone has the right
a.

to an environment that is not harmful to their health or wellbeing; and

b.

to have the environment protected, for the benefit of present
and future generations, through reasonable legislative and other
measures that
i.

prevent pollution and ecological degradation;

ii. promote conservation; and
iII. secure ecologically sustainable development and use of
natural resources while promoting justifiable economic and
social development"
Water is part of the environment and therefore falls under the scope
of section 24." Providing people with access to water will affect the water
resource in many ways; it is clear that there is a direct link and reciprocal
interplay between the quality and quantity of the water resource and the
ability to provide access to this resource." In South Africa, therefore, in
addition to having the right of access to water, everyone has the right of
access to an environmental resource (water) that must not be harmful to
their health or well-being, and they have the right to have this water re84.

D. BRAND,

INTRODUCTION

TO SOCIO-ECONOMIc

RIGHTS

IN THE SOUTH

AFRICAN CONSTITUTION I (D. Brand & C. Heyns eds., 2005). See also Sandra Liebenberg, Needs, Rights and Transformation:AdjudicatlngSocial Rights in South Africa, 6(4)
ESR REVIEv 3-7 (2005); Pierre De Vos, Grootboom, the Right of Access to Housing
and Substantive Equahty as Contextual Fairness, 17 SAJHR 258, 260-263 (2001); Liebenberg & Goldblatt, supra note 25 (discussing the transformative role of socioeconomic rights and the relationship of the latter with the constitutional right to equality
85. See S. AFR. CONST., 1996 §§ 9-11.
86. Id. § 24.
87. National Environmental Management Act 107 of 1998 § 1 (S. Afr.) Water forms
part of the environment for the purpose of law, by virtue of the definition of "environment" in § 1 of South Africa's environmental framework law, the National Environmental Management Act.
88. See, e.g., Ashwin R. Seetal & Gavin Quibell, Water Rights Reform in South Africa, WATER RIGHTS REFORM: LESSONS FOR INSTITUTIONAL DESIGN 153-54 (Bryan

Randolph Bruns et al. eds., 2005).
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source protected." This would imply that water must be of a specific
quantity and quality fit for consumption and use. Additionally, everyone
has a right to have the water resource protected for current and future
generations by means of laws and other measures (including, inter alia,
administrative and other governance functions) that protect the resource
form pollution and conserve the resource while simultaneously allowing
justifiable socio-economic development.' Water and access to water is a
prerequisite for sustaining life, equality, and human dignity, but the water
must be of an acceptable quality fit for use; the minimum constitutional
requirement being that its use must not harm health and well-being. As
Godden" correctly notes:
IWJithin South Africa, the water law reforms are clearly predicated on
explicit distributive justice goals that define sustainability as a mixture of
ecological and human needs. Environmental protection, while significant, is couched in terms of retaining the integrity of water not only as
an end in itself, but as a support for the future development of the
country in pursuing a range of social and economic reform agendas.
One thus observes a fine interplay and interconnectivity between environmental and socio-economic considerations in the Constitution; an
aspect which is particularly significant for the statutory framework discussed hereafter.
3. Statutory Framework
i. National Water Act 36 of 1998
The National Water Act 36 of 1998 (NWA) is important for water
services insofar as it protects water resources and regulates the availability, quantity, and quality of water for human and environmental use." In
other words, it aims to provide sufficient quantities of water of a specific
quality, which is a prerequisite for "access." Generally speaking, it aims
to give effect to section 24 of the Constitution as far as the ecological aspects of water are concerned. It has several objectives, including, among
others, meeting the basic human needs of present and future generations;
promoting equitable access to water; redressing the results of past racial
89. The phrase "their health" arguably implies that only the health of humans is at
stake here and not environmental health and ecological integrity.
90. What the law considers "justifiable" is unclear and there is no guidance on this
issue. In the water services context, the erection of a water treatment plant to supply
water to a destitute community may very well be legally justifiable, even if the costs are
exorbitant. Or, an ecosystem may be destroyed by building a dam if this would contribute to justifiable socio-economic development. What is clear in any event, is that "justifliability" should be determined on a case-by-case basis and that it is quite possible that
socio-economic development would be more important and thus "justifiable" than ecological concerns.

91.

Godden, supra note 3, at 202.

92.

National Water Act No. 36 of 1998 (S. Afr.).
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and gender discrimination; promoting the efficient, sustainable and beneficial use of water in the public interest; facilitating social and economic
development; providing for growing demand for water use; protecting
aquatic and associated ecosystems and their biological diversity; and reducing and preventing pollution and degradation of water resources."
Given these broad, and admittedly ambitious, objectives the NWA
can evidently not be separated from the Water Services Act 108 of 1997
(WSA) discussed below." The overlap and interplay between the right of
access to water and the environmental right in the previous section also
illustrates a very direct interrelationship between the NWA and the
WSA. There would, after all, be no point in the WSA existing and regulating access to water if the NWA fails to provide water of a sufficient
quantity and quality for distribution and use. Another link between the
NWA and the WSA is the reliance of the NWA in achieving its objectives on the concept of "reserve". The "reserve" is defined as:
the quantity and quality of water required:
a) to satisfy basic human needs by securing a basic water supply, as prescribed under the Water Services Act, 1997 (Act
No. 108 of 1997), for people who are now or who will, in
the reasonably near future, bei) relying upon;
ii) taking water from; or
iii) being supplied from, the relevant water resource; and
b) to protect aquatic ecosystems in order to secure ecologically
sustainable development and use of the relevant water resource.
The reserve is significant because it is the standard measure and consideration of highest importance when decisions are made about water
allocation; i.e.; the quantity to be allocated for human use on the one
hand and ecological use on the other. Also in terms of section 18 of the
NWA, all actions and decisions in terms of the Act must be in accordance with the reserve, and all authorities acting in terms of the NWA
93. Id. § 2.
94. Water Services Act No. 108 of 1997 (S. Afr.).
95. National Water Act No. 36 of 1998 S 1 (S. Afr.). The reserve clearly consists of
a reserve for human needs and a reserve for ecological needs. Godden states that:
The human needs reserve reflects the Constitutional entrenchment of human
rights at the level of natural resource legislation by making provision for 'essential' individual requirements such as water for drinking, for food preparation
and for personal hygiene. The ecological reserve provides water required to
protect and maintain the aquatic ecosystems of the water resource.
The ecological reserve could also be described as aiming to protect the ecological and
ecosystem integrity of water resources against over-consumption. Godden, supra note 3,
at 198-99.
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must give effect to the reserve." When authorities perform a duty or
function under the NWA, especially with respect to water allocation, they
must do so in full recognition, respect and consideration of the need to
provide humans with sufficient basic water as per the WSA, while simultaneously securing sustainable use of the resource for present and future
purposes through the NWA's provisions.' Notably the reserve also aims
to balance human and ecological demands on water resources by considering water quantity and quality in water allocation decisions. In terms of
the reserve determination then, humans will be entitled to a certain quantity and quality of water, conditional on the need to have water of a sufficient quantity and quality left for ecological needs. Thus expressed, the
reserve recognises that human needs (even human survival) can only be
satisfied as long as enough water of an acceptable quality is available to
do so (otherwise expressed as "sustainable use")." In this way, the reserve
seeks to cement sustainability as the strategic foundation of South African
water law and governance.
At a more practical level the NWA aims to facilitate water resource
protection by means of a host of statutory provisions such as pollution
prevention measures;" elaborate water authorisation procedures and requirements;' water pricing strategies, taxes and user charges;... monitoring, assessment and information systems;"' and enforcement measures."
Collectively, these provisions, especially when interpreted in the context
of the reserve, must ensure that the objectives of section 24 of the Constitution are fulfilled as far as the protection of water resources are concerned. This would be the only approach that would secure, as far as
possible, sufficient water for the qualified socio-economic right and concomitant obligations stemming from section 27 of the Constitution to be
realised; the successful realisation, which is mostly dependent on the provisions of the WSA, will be discussed hereafter.
ii.

Water Services Act 108 of 1997

The WSA is the main statutory instrument in South Africa's regulatory arsenal for providing access to water. While the NWA, generally
speaking, deals with ecological aspects, the WSA addresses socio-

96. National Water Act No. 36 of 1998 § 18 (S. Afr.).
97. See Allan, supra note 5, at 440. Allan describes the reserve as a "buffer" that
aims "to protect two of the fundamental subjects of the act [NWA]- public [or socioeconomic] interest and the environment."
98. Godden, supra note 3, at 199-201. Reliance on the reserve for resource allocation is evidently also crucial for achieving a more integrated approach to water governance. Holistic consideration of human and ecological needs, also with respect to the
quantity and quality of water, would achieve integration.
99. National Water Act No. 36 of 1998 § 19 (S. Afr.).
100. Id. at ch. 4.
Id. at ch. 5.
101.
102. Id. at ch. 14.
103. Id. at ch. 16.
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economic aspects of water governance in South Africa."' It aims to pro-

vide for, inter alia: the right of access to basic water supply and the right
to basic sanitation necessary to secure sufficient water not harmful to
human health or well-being; the setting of national standards and norms
and standards for tariffs in respect of water services; a regulatory framework for water services institutions; the monitoring of water services; financial assistance to water services institutions; the accountability of water
services providers; and the promotion of effective water resource management and conservation."' The Act reiterates the constitutional right of
access to water in section 3 and even further extends this right to include
basic sanitation.'" "Basic water supply" is defined as: "the prescribed
minimum standard of water supply services necessary for the reliable
supply of a sufficient quantity and quality of water to households, including informal households, to support life and personal hygiene.""' The
minimum standard for basic water supply is 25 litres of potable water per
person per day, or 6 kilolitres per household per month, free of charge."
The consumer must pay any quantity exceeding this basic, free amount.
Increasingly, providers are using prepayment water meters as a means of
recovering costs.
As water services authorities, local government, (more commonly
known as municipalities), have the primary responsibility in South Africa
for ensuring access to water and for providing water services. This competence is firstly determined by Schedule 4 Part B of the Constitution
which states that "[water and sanitation services limited to potable water
supply systems and domestic waste-water and sewage disposal systems" is
the functional area of local government; a position which is reiterated by
the WSA.'" In terms of section 11 of the WSA, there is a duty on the
104. Space and focus do not allow a detailed discussion of this law. See THOMPSON,
supra note 31, at 693-758.
105. Water Services Act No. 108 of 1997 S 2 (S. Afr.).
106. S. AFR. CONST., 1996, S 27. Access to sanitation is not specifically mentioned in
s 27 of the Constitution, but rather implied.
107. Water Services Act No. 108 of 1997 § I (S. Afr.).
108. See GN R509 of 8 Jun. 2001 (S. Afr.).
109. Water Services Act No. 108 of 1997 §§ 6, 11 (S. Afr.) read with the provisions of
the Local Government Transition Act 209 of 1993 (S. Afr.) and the Local Government:
Municipal Structures Act 117 of 1998 (S. Afr.). Interestingly, Schedule 4 Part A of the
Constitution provides that the "environment", "nature conservation", and "pollution
control" are functional areas of concurrent national and provincial competence. This
would mean that national and provincial government would be responsible for regulating
the ecological aspects of water, which specifically exclude the provision of water services,
which is a functional area of local government. Thus, the fulfilment of the constitutional
right (s 24) and concomitant statutory obligations (NWA) with respect to the ecological
aspects of water protection would mostly fall outside local government's duties; a situation which could lead to fragmentation of governance efforts and an obstacle to an integrated water governance approach. It has, after all been illustrated earlier that integrated
water resource management requires a simultaneous and equal consideration of socioeconomic and environmental considerations; also by virtue of the reserve determination.
Fragmenting the authorities and spheres of government that decide on these issues,
places additional obstacles in the way of a sustainable integrated approach. See C. Bos-
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water services authorities "to progressively ensure efficient, affordable,
economical and sustainable access to water services.""' This duty is subject to, among others: "the availability of resources"; "the need for an
equitable allocation of resources to all consumers" and "the need to regulate access to water services in an equitable way"; "the duty of consumers
to pay reasonable charges"; "the duty to conserve water resources"; and
"the right of the relevant water services authority to limit or discontinue
the provision of water services if there is a failure to comply with reasonable conditions set for the provision of such services.""' In addition, "a
water services authority may not unreasonably refuse or fail to give access
to water services to a consumer or potential consumer in its area of jurisdiction,""' and it "may impose reasonable limitations on the use of water
services."". All of these conditions have the potential to limit the responsibility of a water services authority under reasonable circumstances to
provide access to water, and they closely mirror the restrictive and limited
application of the qualified socio-economic right of access to water in
section 27. It is thus evident that the fulfilment of the constitutional right
of access to water will depend, also by virtue of the WSA, on considerations of reasonableness. Whether circumstances such as, inter alia, lack
of human and financial resources, inability to recover costs for service
delivery, and lack of water resources could validly and reasonably be
raised as reasons for not providing access to water, raises important questions in a constitutional and rights-based context. Some of these concerns were at the heart of recent decisions by South African courts discussed in the following section.
The WSA explicitly provides for the possibility to privatize the provision of water services. While it is entirely possible and usual to perform
the functions of a water services provider itself, a municipality as a water
services authority may also choose to. "enter into a written contract with a
water services provider; or form a joint venture with another water services institution to provide water services.""' Section 1 of the WSA defines "water services provider" as "any person lincluding natural and juristic persons for the purpose of South African law] who provides water

man C, LJ. Kotz6 & W. Du Plessis, The Failure of the Constitution to Ensure IntegratedEnvironmentalManagement from a Co-operative Governance Perspective, 19 SA
PUB. L. 411-21 (2004); Anel Du Plessis, Some Comments on the Sweet and Bitter of the
National EnvironmentalLaw Framework for 'LocalEnvironmental Governance, 24 SA
PUB. L. 57-97 (2009).
110. Water Services Act No. 108 of 1997 § 11(1) (S. Afr.).
111.
Id. S11 (2).
112.
Id.
11(4).
113.
Id.
11(6).
Id. § 19; see also id. §§ 6, 22, 27. In South Africa, various forms of water service
114.
privatization can be distinguished in this context, including, corporatization, publicpublic partnerships, public-private partnerships, public-community partnerships, municipal debt issuance, service contracts, management contracts, lease contracts, concessions, build-operator-transfer arrangements, and full privatization. For a detailed discussion, see THOMPSON, supra note 31, at 727-28.
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services to consumers or to another water services institution.""' This is a
very wide definition, which could include private water companies. Section 11(3) of the WSA, which provides municipalities with wide discretion to give effect to their duty to provide water services, reinforces the
possibility of making use of privatized water service provision."" They
must consider, among others, alternative ways of providing access to water services, the need for regional efficiency, the need to achieve benefit
of scale, the need for low costs, and the requirements of equity. It may
thus very well be that a municipality will rather opt for a privatization
scheme where, in its view, it is a better alternative, it would be more efficient and beneficial, more cost effective, and would achieve greater equity. Moreover, as has been argued earlier, the constitutional and statutory duty with respect to water services only relates to the duty to provide
"access" to water, not water per se. Insofar as privatised water services
can provide "access," and so long as privatized provision complies with
all the requirements of the WSA, the NWA, and the Constitution among
others, it would arguably also not be unconstitutional."' Also, in South
Africa socio-economic rights must be realised by means of "reisonable
legislative and other measures."" While socio-economic rights, such as
the right of access to water, mostly impose obligations on the state, it
would be possible for the state to fulfil these obligations in conjunction
with the private sector by arguing that it can lawfully and constitutionally
do so to the extent that privatization is deemed to be part of "reasonable
other measures" (in addition to legislative measures). Unfortunately, in
South Africa privatization is not without its problems as the next section
illustrates.
4.

The Law in Action

In South Africa, courts are those institutions best suited to rule on the
normative meaning of fundamental rights, including the right of access to
water."' The work of the judiciary is also a vivid illustration of the application of law in practice and how law actually sets about to achieve what it
was intended to achieve. Because of its rights-based approach to providing access to water and since the advent of its new constitutional democ115. Water Services Act No. 108 of 1997 § 1 (S. Afr.).
116. See id. S 11(3).
117. This is of course not to say that privatisation of water services would be preferable to public sector provision; especially if one considers that many constitutional duties and remedies are only applicable to the public sector and not the private sector.
While this article does not specifically explore the merits of privatisation, it should be
noted here that while privatisation has many benefits, it may also be an additional obstacle that stands between people and the fulfilment of constitutional guarantees and protection of their rights. See, e.g., Barrett &Jaichand, supra note 2, at 543-62.
118. See S. AFR. CONsT., 1996 §5 24, 26, 27.
119. See An6l Du Plessis, A Government in Deep Water? Some Thoughts on the
State's Duties in Relation to Water Arising from South Africa's Bill of Rights, 19 REV.
EUR. CMTY. & INT'L ENvTL. LAV 316, 318 (2010).
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racy, South African courts have had the opportunity to build and further
develop a rich body of jurisprudence relating to the normative interpretation and meaning of the right of access to water and its accompanying
statutory provisions and obligations." These judgments provide insightful
examples of the manner in and the extent to which the South African
regulatory framework has in fact been able to provide everyone access to
water.
The first case that dealt with access to water was Manqele v Durban

Transitional Metropolitan Council (Manqele)." The applicant's water
supply to her home was disconnected by the municipality (the water services provider) consequent on her failure to pay for these services. She
subsequently sought a declaratory order from the High Court that the
discontinuation was unlawful and invalid, and she sought an order, inter
alia, directing the municipality to maintain basic water services." Her
claim was based on the right of access to water provided by section 3 of
the WSA.'" At the time no specific regulations existed that prescribed
the minimum standard of water services provision. In light of this fact,
the court found that the right upon which the applicant relied was incomplete, therefore rendering it unenforceable."' It also remarked in passing
that despite the provision of six kilolitres of water free of charge, the applicant chose not to limit herself to this quantity, and, therefore, had to
pay for the additional use. In the court's view this justified the discontinuation of the water services.

120.

For a discussion of these judgments, see, e.g., Perspectives, supra note 78, at 70-

106; see also Phiri,supra note 78, at 135-60.
Manqele v. Durban Transitional Metro. Council 2002 (6) SA 423 (D) (S. Afr.)
121.
(Manqele).

122. Id. at paras. 424H-4241.
123. For reasons unknown, other than a cursory reference to the constitutional provisions by the applicant's legal counsel in oral arguments before the court, nothing in the
applicant's papers or arguments indicated that she sought to specifically rely on her
constitutional entitlements to access to water in terms of section 27 of the Constitution.
124. The court found in this respect that:
Ifn the absence of regulations defining the extent of the right of access to a basic water supply, I have no guidance from the Legislature or executive to enable me to interpret the content of the right embodied in s 3 of the Act. The
interpretation that the applicant wishes me to place upon s 3 of the Act, in the
absence of prescription of the minimum standard of water supply services necessary to constitute a basic water supply, requires me to pronounce upon and
enforce upon the respondent the quantity of water that the applicant is entitled
to have access to, the quality of such water and acceptable parameters for 'access' to such basic water supply. These are policy matters which fall outside
the purview of my role and function, and are inextricably linked to the availability of resources. Given the fact that the prescribed minimum basic water
supply has not yet been promulgated, notwithstanding the commencement of
the Water Services Act . . . it would seem that such resources are not yet available on the scale required to give national content to s 3 of the Act.
Manqele, 2002 (6) SA 423 (D) at paras. 427C-427F.
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In Residents of Bon Vista. Mansions v Southern Metropolitan Local
Council (Bon Vista), the applicants' water supply had been disconnected
by the municipality following their non-payment for water services provision." The applicants sought an order for the reconnection of the water
supply based on their constitutional right of access to water in terms of
section 27 of the Constitution and the WSA (as opposed to the applicant's sole reliance on the WSA in Manqele)." The court considered the
provision of water services to be a "basic and essential service.... The absence of these services could have serious health consequences, both for
the applicants and for the other residents of the city.". It found that the
right of access to water imposes duties on government (the municipality).'" These duties entailed that government "must refrain from action
which would serve to deprive individuals of their rights."" Moreover, "a
violation of the duty to respect a right arises when the State, through legislative or administrative conduct, deprives people of the access they enjoy
to socio-economic rights."" It was clear from the facts of the case that
the applicants already had existing access to water services and the discontinuation of services by the municipality was therefore in breach of its
"constitutional duty to respect the right of access to water."...Any violation of this constitutional duty could only be valid if it could be justified."'
In the court's view, the municipality was unable to justify or prove the
reasons for the discontinuation in line with the requirements of the WSA,
and the applicants "had shown at least a prima facie right to a continuing
supply of water"."

Therefore, "[tihat right was being infringed in that

they had been deprived of access to water, and the deprivation was continuing. . . They had no other satisfactory remedy.". The court accordingly granted an order to the effect that the municipality had to restore
the water supply."
Jurisprudential developments with respect to the right of access to water have recently culminated in the now infamous Constitutional Court
ruling in Mazibuko and Others v. City of Johannesburg (Mazibuko)."
The central issue before the Court was the interpretation of section 27 of
the Constitution, namely the right of access to water.' The case was insti125.

Residents of Bon Vista Mansions v. S. Metro. Local Council 2002 (6) BCLR 625

(W) (S. Afr.).
126. Id. at paras. 11, 21.
127. Id. at para. 10.
128. Id. at para. 12.
129. Id. at para. 16.
130. Id. at para. 19.
131. Id. at para. 20.
132. Id.
133. Id. at para. 34.
134. Id.
135. Id. at para. 35.
136. Mazibuko v. City of Johannesburg 2010 (3) BCLR 239 (CC) (S. Afr.)
(Mazibuko).
137. Id. at para. 1.
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tuted by Lindiwe Mazibuko and other poor, destitute residents (the applicants) living in the Phiri township near Johannesburg,'" after their water
services provider (the City of Johannesburg and the respondent in casu)
decided to install prepayment water meters to recover costs for any water
that consumers used in excess of the City's free basic water supply of 25
liters per person per day or 6 kilolitres per household per month.'" The
applicants claimed that the prepayment meters violated their constitutional right of access to water (section 27) and that the City's free basic
water supply was, quantitatively speaking, insufficient." The case commenced in the High Court,"' was appealed to the Supreme Court of Appeal," and ended up in the Constitutional Court in 2009.'" The High
Court declared that the prepayment water system was unconstitutional
and unlawful, and it consequently ordered the City to provide the residents of Phiri with a free basic water supply of 50 liters per person per
day and the option of a metered supply installed at the cost of the City.'"
The City appealed this decision to the Supreme Court of Appeal, which
replaced the order of the High Court with one declaring that 42 liters of
water per person per day would constitute sufficient water in terms of
section 27(1) of the Constitution.'" This decision was finally appealed to
the Constitutional Court where the applicants argued that the Supreme
Court of Appeal was incorrect in its decision that the adequate quantity of
water required by section 27 of the Constitution was 42 liters instead of
50 liters, and sought a reinstatement of the High Court Order." The
Constitutional Court dismissed the applicants' appeal and held that a
court cannot prescribe to government how much water it must supply to
people; a court can only decide on whether government's water provision
policies and laws are reasonable or not."' It determined that the City's
free water policies and laws were reasonable and that the installation of
the prepayment water meters was neither unfair nor discriminatory.'
This judgment, although having the potential to raise eyebrows, is
very much in line with earlier precedents that the Constitutional Court
itself set in Government of the Repubhlic of South Africa and Others v.
Grootboom and Others (Grootboom)," and Minister of Health and Oth138. Id. at para. 4. Phiri is part of Soweto which was created under the previous
apartheid regime as an exclusive "black residential area" in terms of the regime's policies
of segregation and racial discriminatory policies. Id. at para. 10.
139. Id. at paras.15-16.
140. Id. at para. 25.
Mazibuko v. City ofJohannesburg2008 JOL 21829 (W) (S. Afr.).
141.
142. City ofJohannesburgv. Mazibuko 2009 (8) BCLR 791 (SCA) (S. Afr.).
143. Mazibuko v. City ofJohannesburg2010(3) BCLR 239 (CC) (S. Afr.).
144. City ofJohannesburg v. Mazibuko 2009 (8) BCLR 791 at para. 39.
145. Id. at para. 62.
146. Mazibuko, 2010 (3) BCLR 239 at para. 31.
147. See id. at para. 160.
148. Id. at para. 154.
149. Gov' of the Republic of S. Africa v. Grootboom 2000 (11) BCLR 1169 (CC) (S.
Afr.). See Also P. DE Vos, THE RIGHT TO HOUSING, in SOCIO-ECONOMIC RIGHTS IN
SOUTH AFRICA 85, 85-106 (Danie Brand & Christof Heyns eds., 2005).
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ers v. Treatment Action Campaign and Others (TAC), where it considered the rights of access to adequate housing and access to health care
services, respectively." In line with precedent, the Court was forced not
to focus on the right per se, but rather on the obligation on government
to progressively realize the right in question; in other words, any constitutional challenge must test whether the state's actions have met the constitutional standard of reasonableness in the state's efforts to realise the
right."' A court will typically only intervene where this standard has not
been met; it will not intervene in those instances where the state has
failed to provide a specific quantity of a socio-economic entitlement such
as water."' This test is known as "reasonableness review" and entails that
in the absence of minimum core obligations (a notion which the Constitutional Court has consistently rejected), it would only be required of a
court to determine whether the legislative and other measures taken by
government to realize a positive obligation in terms of socio-economic
rights are reasonable." In the case of Mazibuko, the Constitutional Court
concluded that the legislative and other measures taken by government
were reasonable.
Privatization of water services was never an explicit issue before any
of the South African courts. Yet, as Larson points out, the neoliberal
market policies adopted by South Africa in the 1990's are a subtle leitmotif in the country's water jurisprudence, and it is evidence of an explicit
legislative and political agenda to privatize water services country-wide."
In line with this progressive but determined drive to privatize water services provision, the City of Johannesburg privatized its own water services
provision by creating Johannesburg Water, a fully corporatized entity
operating under private laws, of which it was the sole owner and shareholder." Johannesburg Water, in turn, contracted with Suez Environment to help it become a self-sufficient and financially viable independent
entity."' One of the ways to increase its operational efficiency was a drive
towards full cost-recovery for water services through the installation of the
prepayment water meters.
150.
Afr.).

Minister ofHealth v. TreatnentAction Campaiyn 2002 (5) BCLR 1033 (CC) (S.
See abo C. NGWENA & R. COOK, RIGHTS CONCERNING HEALTH in SocioECONOMIC RIGHTS IN SOUTH AFRICA 107, 107-151 (Danie Brand & Christof Heyns eds.,
2005).
151. Mazibuko, 2010 (3) BCLR 239 at paras. 161-62 (S. Afr.).
152. Id.
153. 'Reasonableness review' does not stand isolated from criticism.
See
LIEBENBERG, supra note 83, at 33-38, 33-41.
154. Mazibuko, 2010 (3) BCLR 239 at para. 9.
155. See generally, ELIZABETH A. LARSON, AT THE INTERSECTION OF NEOLIBERAL
DEVELOPMENT, SCARCE RESOURCES AND HUMAN RIGHTS: ENFORCING THE RIGHT TO
WATER IN SOUTH AFRICA (2010), avaialble at

http://digitalcommons.macalester.edu/intlstudieshonors/10/ (last visited Mar. 10, 2012).
156. Id. at 17.
157. Id.
158. Id. at 18 (arguing that the introduction of the prepayment water meters was based
on market environmentalism which has grave consequences for water users).
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The Constitutional Court in Mazibuko accepted that Johannesburg
Water, was "contracted to the City to provide water to residents of the
City""' and that it was a "water services provider" as described under the
WSA above. Yet, in determining which obligations section 27 placed on
whom, the Court stated that:
This case does not raise the obligations of private individuals or organisations. Johannesburg Water is wholly owned and controlled by the City
of Johannesburg and is therefore, for the purposes of this case, an organ of state. It does raise the question of what obligations the rght of
access to sufficient water imposes upon the State."
In other words, the Constitutional Court considered Johannesburg
Water to be a public entity and thus a part of government. Although not
clearly stated, the Court probably argued that Johannesburg Water was a
public entity because it was publically owned, regardless of the fact that it
was privately operated (privatized). Such an interpretation is in line with
the Constitution's definition of "organ of state," which it considers to include:
a.

any department of state or administration in the national, provincial
or local sphere of government; or

b.

anJ otherfunctionary or institution
I.

exercising a power or performing a function in terms of the
Constitution or a provincial constitution; or

11. exercising a public power or performing a public function in
terns of any legislation."'
The provision of water services is a public function exercised in terms
of legislation (the WSA). This allowed the Court to impose the obligations emanating from section 27 of the Constitution on Johannesburg
Water as a state entity, even though it was a privatized water services supplier. Because Johannesburg Water was a public entity and not a private
one, it had to respect, protect, promote, and fulfill the rights in the Bill of
Rights like any other organ of state. This idea is confirmed by section
8(1) of the Constitution, which states that: "[tihe Bill of Rights applies to
all law, and binds the legislature, the executive, the judiciary and all organs of state.""' If Johannesburg Water were considered a private entity,
section 8(2) of the Constitution would have applied, which states that "[a]
provision of the Bill of Rights binds a natural or a juristic person if, and
to the extent that, it is applicable, taking into account the nature of the

159.
160.
161.
162.

Mazibuko, 2010 (3) BCLR 239 at para. 21.
Id. at para. 46 (emphasis added).
S. AFR. CONST., 1996 § 239 (emphasis added).
Id. S 8(1).
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right and the nature of any duty imposed by the right."" As indicated
above, the nature of socio-economic rights is such that they typically impose (positive and negative) obligations on the state and its entities. In
the case of private entities, socio-economic rights only prohibit these entities from interfering with or diminishing socio-economic rights by imposing negative obligations." By denoting Johannesburg Water as a public
entity, the courts in the Mazibuko trilogy followed a more expansive approach by imposing a wide range of positive and negative obligations on
this privatized water provider (instead of only negative obligations).
Ironically, the final decision of the Constitutional Court made it clear that
even an increase in the number and scope of these obligations does not
necessarily mean that access will be improved in a economic and financial sense.
It probably would have been impossible for the courts to view Johannesburg Water as a private entity for the purpose of water provision in
any event, especially considering the definition of organ of state in section
8 of the Constitution and the fact that it is not a private company. One
can only speculate as to the consequences such an interpretation would
have had. Imposing only negative obligations on Johannesburg Water
might have entailed that Johannesburg Water would not have been allowed to install the prepayment water meters as this would have interfered or diminished the enjoyment of the right of access to water (especially in light of the Bon Vista decision). The focus would not necessarily
have been on realizing all the obligations traditionally associated with
socio-economic rights (positive and negative), but rather more narrowly
on whether there has been an infringement of existing rights (negative).
This would have obviated the necessity to embark on the reasonableness
review; a review that cost Mazibuko and her fellow applicants dearly. In
retrospect, this differentiation is probably academic since it is clear that
the Constitutional Court's decision supports the privatization of water
services. Also insofar as this practice forms part of what the Court considered the City of Johannesburg's reasonable legislative and other measures to realize its obligations in terms of section 27. Until the status quo
of access to water in South Africa is successfully challenged on other
grounds, the situation thus remains that people have access to a limited
quantity of free water for basic needs, where-after they will be expected to
pay for any additional amount of water that will, in line with the privatization drive, increasingly be supplied by private water services providers.
One must nevertheless optimistically hope that, as Larson points out:
163.

Id. S 8(2).

164. See Governing Body of the Juma Musjid PrnarySch. v. Essay (8) BCLR 761
(CC) at para. 58 (S. Afr.) (the Constitutional Court considered that the purpose of s 8(2)
of the Constitution is not to impose a positive obligation on private persons to fulfill the
rights in the Bill of Rights by, for example, providing people with access to water, although
this case dealt with education. That obligation rests on the state. Instead, the purpose of s 8(2)

is to impose negative obligations on private persons not to interfere with or diminish the enjoyment of rights).
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The loss [in Mazibukol itself can be used strategically to show the gap
between constitutional ideals and the real conditions of poverty, and
perhaps to push the legislature towards adopting legislation to bridge
these gaps and end inequalities."
Clear and detailed policies and legislation with respect to privatized
water services provision are currently lacking and Mazibuko highlights the
need to adopt these as soon as possible. The practice of privatizing water
services seems set to stay in South Africa and these policies and laws
must have as their primary goal to guide privatization to the extent that it
can be used to fulfill constitutional ideals within the challenging context
of developing country realities.
B.

AUSTRALIA

Australian water resources are managed via a myriad of state and federal government mechanisms. Generally speaking, state regulation is
focused on utilities and water supply,"" while federal initiatives are focused on water resource management and setting national standards and
targets.' 7 In light of this separation, Australia, unlike South Africa, has
numerous legislative and policy instruments focused on water supply.
The division of responsibility is a result of the powers allocated to the
States and the Commonwealth under the Constitution and their subsequent interpretation by the High Court. However, this shared approach
is a relatively recent phenomenon, stemming from a number of High
Court decisions in the 1980s led by Tasmania v Commonwealth ("Tasmanian Dams")," which saw a reinterpretation and expansion of Federal
environmental powers. For the purpose of comparison, this part considers the scope of legislative powers related to water resources and supply
and provides an overview of Federal and State water policy and legislation, paying particular attention to NSW. It then considers the circumstances in which access to water and the provision of water services have
been advanced by legislative and judicial means in the absence of a constitutional right to access to water.
1. Constitutional Framework
Environmental and water governance are areas heavily influenced by
the complexities of the Australian federal state system, especially with
165. LARSON, supra note 155, at 67.
166. See generally, Water Industry Competition Act 2006 (NSW) (Austl.); Sydney
Water Catchment Management Act 1998 (NSW) (Austi.); Protection of the Environment Operations Act 1997 (NSW) (Austl.); Sydney Water Act 1994 (NSW) (Austl.);
State Owned CorporationsAct 1989 (N SW) (Austl.).
COMMISSION,
WATER
167.
Water Act 2007 (Cth) (Austl.); NATIONAL
INTERGOVERNMENTAL

AGREEMENT

ON

A

NATIONAL

WATER

INITIATIVE,

http://mvw.nvc.gov.au/__data/assets/pdf-file/0019/18208/Intergovernmental-Agreementon-a-national-water-initiative2.pdf (last visited Oct. 13, 2011).
168. Tasmania v. Commonwealth (Tasmanian Dans case) (1983) 158 CLR 1 (Austl.).
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respect to the division of governance competencies, responsibilities, and
allocation of powers. These are all constitutional matters, and unlike the
South Africa legal system, which provides for a clear division of legislative
and executive authorities and areas of competence with respect to the
environment and water services, the matter of which level of government
could do what under which circumstances in Australia has evolved only in
recent years.
Since federation the States have held legislative responsibility for water supply and water resources. When the Commonwealth was formed
on January 1, 1901, five Imperial colonies with five separate ConstituThe States
tions were brought together under one federal structure.'
under this structure passed a proportion of their power to the newly
formed Commonwealth Government, retaining power in the remaining
areas of legislative responsibility.'" Section 51 of the Constitution prescribes the areas that the Commonwealth has power to legislate."' Section
51, however, contains no mention of the environment, water resources,
or supply, and therefore these areas remained a State responsibility following Federation.'" The two Australian territories, the Northern Territory and Australian Capital Territory ("ACT"), enjoy a different and less
autonomous relationship with the Federal Government with the Commonwealth, retaining legislative authority over the jurisdictions."' However, water related legislation has also traditionally been a Territory responsibility.'" Because of the States and Territories retaining their responsibility for water supply and the localised nature of water catchments,
vast bodies of State and Territory based bureaucracy, legislation, and
regulation developed over time to protect and manage their water and
supply structures.'" However, since the 1980s there has been a gradual
transfer of potential legislative power to the Commonwealth, following a
number of High*Court decisions led by the landmark decision of Tasmanian Dams.'" These cases have opened the door for Federal environSee BLACKSHIELD & WILLIAMS, supra note 26, at 241.
AUSTRALIAN CONSTITUTION ss 106-109; Amalgamated Soc'y of Eng'rs v Adelaide Steamship Co. (1920) 28 CLR 129, 135 (Austl.); BLACKSHIELD & WILLIAMS, supra
169.
170.

note 26, at 296-97.
171.
AUSTRALIAN CONSTITUTION s 51. These areas include: trade and commerce;
taxation; quarantine; fisheries in Australian waters beyond territorial limits; currency,
coinage and legal tender; and weights and measures, id.at ss 51(i), (ii), (ix), (x), (xii), (xv).
172. GERRY BATES, ENVIRONMENTAL LAw IN AUSTRALIA 55-56 (5th ed., 2002).
173. AUSTRALIAN CONSTITUTION s 122. The Constitution gives the Federal Government the power to "make laws for the government" of the Territories, id. The provision
has been interpreted as conveying broad and unlimited power, which means that whilst
the Territories may enact their own legislation, it can be overridden by the Commonwealth, Re Governor, Goulburn CorrectionalCentre;Ex Parte Eastman (1999) 200 CLR
322, 370 (Austl.).
174. FISHER, supra note 26, at 5; See, e.g., Water Act 1992 (NT) (Austl.); Power and
Water CoiporationAct 1987 (NT) pt II (Austi.); Utilities Act 2000 (ACT) divs 2.3, 8.3
(Austl.); Territory Owned CorporationsAct 1990 (ACT) (Austl.).
175.

FISHER, supra note 26, at 132-33.

176.

Tasmanian Dams, supra note 168.
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mental regulation and led to increased Commonwealth involvement in
areas of water management and reform. In order to understand the division between State and Federal powers, it is necessary to briefly consider
these developments.
Tasmanian Dams upheld the validity of federal legislation'" aimed at
halting the construction of a hydro-electric dam on the Franklin River
and protecting the area in light of its World Heritage status."' In considering the validity of the legislation, the High Court was required to determine whether the legislation was supported by the appropriate constitutional "heads of power," including sections 51(xx) and 51(xxix)." Specifically, with respect to section 51 (xxix) and Australia's obligations under
the World Heritage Convention," the majority of the Court adopted a
broad interpretation of the scope of the external affairs power, asserting
that once a bona tIde treaty was entered into, the Commonwealth Parliament had the ability to legislate to "implement treaty obligations, subject
to implied and express constitutional prohibitions.""' Consequently, the
Court found the Commonwealth to have the power to validly enact legislation of "international concern" or legislation implementing the "purposes" of any specific treaty obligation under the external affairs provision thereby dramatically expanding the scope of its legislative power in
the international context.' The Commonwealth has used these constitutional powers to justify the promulgation of an array of environmental
legislation including the Environment Protection and Biodiversity Conservation Act 1999 (Austl.)," which contains provisions for the protection
177. Id. at 324-25.
178. Id. at 6-7 (Gibbs CJ, Mason, Murphy, Brennan and Deane JJ) (holding that s
10(4) of the World Heritage Properties Conservation Act 1983 was valid and that such
restrictions could be imposed on a corporation under s 51(xx) of the Australian Constitution). See BLACKSHIELD & WILLIAMS, supra note 26, at 838-39.

179. Tasmanian Dams, supra note 168. The Constitution provides the Federal Government with legislative responsibility with respect to "foreign corporations, and trading
or financial corporations formed within the limits of the Commonwealth" and "external
affairs." AUSTRALIAN CONSTITUTION ss 51 (xx), (xxix).

180. Convention Concerning the Protection of World Cultural and Natural Heritage,
Nov. 23, 1972, 27 UST 37, 11 ILM 1358. For example, the World Heritage Convention states each signatory recognizes "the duty of ensuring the identification, protection,
conservation, presentation and transmission to future generations of the cultural and
natural heritage. . . ." Id. at art. 4.
Koowarta v. Bjelke-Petersen (1982) 153 CLR 168 (Austl.) (adopting this ap181.
proach, supported by the Majority of Gibbs Q, Mason, Murphy, Brennan and Deane
JJ). However, Brennan and Deane JJ did not hold the World Heritage Properties Conservation Act 1983 valid in this instance. See SENATE LEGAL AND CONSTITUTIONAL
REFERENCES COMMITTEE, TRICK OR TREATY? COMMONWEALTH POWER TO MAKE AND

IMPLEMENT TREATIES 69 (1995), available at

inquirhttp://www.aph.gov.au/senate/committee/legconctte/completed_
ies/prel996/treaty/report/c05.htm (last reviewed May 26, 2003); Tasmanian Dams Case,
158 CLR at 10; BLACKSHIELD & WILLIAMS, supra note 26, at 912-16.
Koowarta, 158 CLR at 6; BLACKSHIELD & WILLIAMS, supra note 26, at 912-16
182.

(this position was affirmed in Richardson v. Forestry Commission (1988) 164 CLR 261
(Austl.) and Queensland v. Commonwealth (1989) 167 CLR 232 (Austl.).
Environment Protection and Biodiversity ConservationAct 1999 (Cth) (Austl.).
183.
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of inland waters, the Renewable Energy (Electricity)Act 2000 (Austl.),"
which implements some of Australia's climate change and renewable energy obligations and, more important for present purposes, the Water
Act 2007 (Austl.), which makes provision for the management of the
Murray-Darling Basin and for other water matters of national significance.
Importantly, Tasmanian Dams also considered the operation of the
"Corporations power," section 51(xx) with respect to the Tasmanian Hydro-Electric Commission and its intended functions related to the sale of
electricity." Section 51 (xx) grants the Commonwealth power to legislate
with respect to "foreign corporations and trading or financial corporations formed within the limits of the Commonwealth.""' In interpreting
this section, the High Court determined a 'corporation' to be a 'trading
corporation' when a substantial proportion of its activities were trading
activities.'" Consequently, it found the Tasmanian Hydro-Electric Commission to be a trading corporation under section 51(xx) since one of its
principal activities was the sale of electricity.' Therefore, the Commonwealth had the power to enact legislation to prevent the construction of a
dam (albeit a process in and of itself not a trading activity), as the dam,
once completed, was to be used for a trading activity (i.e. the sale of electricity)."
In sum, this judgment has important ramifications for the Federal
management of water resources as it enables the Commonwealth to legislate with respect to all structures and entities used in the creation and sale
of water based services. Moreover, as this is specifically defined to cover
foreign corporations, section 51(xx) also extends power to the Commonwealth to regulate foreign private water companies involved in the Australian water market.''
The approach of the High Court in Tasmanian Dams was mirrored
in a number of other influential decisions, including Queensland v
Commonwealth (DaintreeRainforest)" and Richardson v Forestry Commission (Tasmanian Forests)."' Following these decisions there has been
little doubt over the Federal capacity to legislate with respect to matters of
environmental concern and the Federal Government has increasingly
acceded to this role taking a leadership role in water resource managemient and urban water reform.
184.
185.
186.

Renewable Energy (Electricity)Act 2000 (Cth) (Austl.).

Water Act, 2007(Cth) (Austl.).
Koowarta, 158 CLR. at 102.
187. Commonwealth ofAustraha Constitution Act 2003 (Cth) s 51(xx) (Austi.).
188.
Koowarta, 158 CLR at 8.
189.
Id. at 8, 102.
190.
Murray Wilcox, The Dam Case - Implications for the Future, 11 HABITAT 32,
33 (1983); BATES, supra note 170, at 66.
191.
See AUSTRALIAN CONSTITUTION s 51(xx); BATES, supra note 172, at 65-66.
192.
Queensland v. Comnmonowealth (1989) 167 CLR 232 (Austl.).
193. Richardson v. Forestry Comin'n (1988) 77 ALR 237 (Austl.); BLACKSHIELD &
WILLIAMS, supra note 26, at 912-16.
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2. Federal Water Regulation
Since the early 1980s, and the abovementioned constitutional developments, the Commonwealth has increasingly taken a leading role in environmental and water related legislation. In 2007, the Federal Government enacted the Water Act 2007." The Act enables the Commonwealth to engage in basin management with the States for water resources
classified as being in the national interest, with particular focus on the
Murray-Darling Basin." The objects of the Act justify this involvement in
order to give effect to "relevant international agreements,"" clearly linking itself to Australia's international obligations.'" The Act allows for the
creation and accreditation of the water resource plans prepared by the
basin states, namely NSW, Queensland, South Australia, Victoria, and
South Australia." The Act also empowers the Minister to levy "regulated
water charges" which may apply to irrigation networks, bulk water
charges, water planning and management activities, access to water services infrastructure, and water extraction."' The.water charges must contribute to achieving the "water charging objectives and principles" set out
in Schedule 2 of the Act, which includes "promotling] the economically
efficient and sustainable use of water resources .

.

. water assets, and gov-

ernment resources devoted to the management of water resources.""'
These provisions are an effort by the Federal Government to include
sustainability within their water management practices and an attempt to
balance the competing consumptive and conservation priorities in over
extracted basins such as Murray-Darling.
In addition to the Water Act 2007, the Federal Government also began to play an increasing leadership role in the area of water management
by adopting a number of federally led programs. These include the National Water Initiative, "' Australia's "blueprint for water reform," which
contains a series of actions the State, Territory, and Federal Government
agreed to take in order to improve water management, pricing, and trading across the country."' The National Water Initiative is administered by
the National Water Commission, which in turn is a product of State and
Federal inter-governmental action and cooperation. The National Water
Commission advises the Commonwealth and the Council for Australian
Governments (COAG) on the implementation of the National Water
194.

Water Act 2007 (Cth) (Austl.).

195.
Id. s 3(a).
196.
Id. s 3(b).
AUSTRALIAN CONSTITUTION ss 51(i), (v), (viii), (xi), (xv), (xx), (xxix), (xxxix), 122;
197.
Water Act, 2007 (Cth) s 9 (Austl.).
198.

JULIET LACEY, WATER REGULATION: THE LAWS OF AUSTRALIA 115-6 (2008).

199.
Water Act 2007 (Cth) s 91(1) (Austl.); see also LACEY, supra note 198, at 120-21.
200.
Water Act 2007 (Cth) sch 2, pt 2(a) (Austl.); see also LACEY, supra note 198, at
120.
COMM'N,
GOVT
NAT'L WATER
201.
National Water Initiative, AUSTL.
http://wmy.nwc.gov.au/reform/nvi (last visited Mar. 10, 2012).
202.
LACEY, supra note 198, at 36-39, 115-21.
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Initiative and has a number of auditing functions under the Water Act
2007.' In terms of water supply, the National Water Initiative and the
Commission are partly focused on urban water supply reform. The National Water Initiative establishes a framework which aims to:
i) provide healthy, safe and reliable water supplies;
ii) increase water use efficiency in domestic and commercial settings;
iii) encourage the re-use and recycling of wastewater where cost effective;
iv) facilitate water trading between and within the urban and rural sectors;
v) encourage innovation in water supply sourcing, treatment, storage and
discharge; and
vi) achieve improved pricing for metropolitanwater."
According to the National Water Commission, achieving these objectives requires action focused on demand management, the expansion of
reuse and recycling technologies, and integrated resource planning and
pricing." While the reform process is ongoing, the National Water Initiative and the Commission are making progress towards achieving these
objectives.' In addition, the COAG produced the 2009 National Urban
Water Planning Principles, which focus on establishing a supply and demand balance in water markets to help achieve these goals." Principle 6
is particularly important because it commits to placing sustainable limits
upon urban water supplies." The principles also relate to supply augmentation and demand management and encourage the adoption of new
technologies such as recycling, desalination, and water efficiency measures.' This approach is clearly designed to improve supply structures
and to place a greater emphasis on sustainable utilization.

203. Id. at 47-48, 115-21.
204. Connitments, AusTL. GOVT NAT'L WATER COMM'N,
http://www.nwc.gov.au/hone/water-governancearrangements-in-australia/australiancapital-territory/water-quality-management/drinking-water-management80/drinking-watermanagement/national-water-initiative-com mitments.
205. Australia Water Reform, AusTL. Gov'T NAT'L WATER COMM'N, 222 (2009),
http://www.nwc.gov.au/__data/assets/pdf-file/00 16/8440/2009_BA-chapter 11 _urban_w
ater.pdf.
206. Id.
207. National Urban Water Planning Principles, AUSTL. Gov'T DEP'T OF
SUSTAINABILITY, ENv'T, WATER, POPULATION & COMMUNITIES,

http://wmy.environient.gov.au/water/policy-programs/urban-reform/nuw-planningprinciples.html (last visited Mar. 10, 2012).
208. Id.
209. Australia's Urban Water Sector Draft Report, AUSTL. GOV'T PRODUCTIVITY
COMM'N, 102-106 (2011),
http://uat.pc.gov.au/__data/assets/pdf-file/0006/107745/urban-water-draft.pdf.
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3. State Water Regulation in NSW
Access to water in NSW is mostly accomplished through privatised
structures and practices. The Sydney Catchment Authority and the State
Water Corporation are the two bulk water suppliers that distribute water.
As the names suggest, the Sydney Catchment Authority is responsible for
the bulk storage and supply of water for the Sydney metropolitan area,
and the State Water Corporation provides the bulk storage and supply of
water to the rest of the State. These water suppliers provide bulk water
to water utilities and local councils who are, in turn, responsible for distributing water to individual consumers."' Both the Sydney Catchment
Authority and the State Water Corporation are corporatized entities."'
The largest of these water providers in New South Wales (NSW) is Sydney Water Corporation, which is responsible for servicing the Sydney,
Blue Mountains and Illawarra regions; an area containing approximately
four million people."' Sydney Water Corporation specifically provides,
manages and operates the systems and services for providing water, sewerage and waste disposal services in its area of operation as determined
by its operating licence provided for by the Water Administration Ministerial Corporation."' The operating licence sets out the following: targets
for leakage reduction and mains break response times; targets for reducing potable water use and the introduction of water efficiency audits at
sewage treatment plants; an examination of costs, benefits and challenges
of individual metering for multi-unit dwellings; priority sewerage program
completion and connection eligibility requirements; evaluation and audit
of asset management; indicators of environmental performance, customer
service and service quality and system performance; requirements for an
ISO certified environmental management system; and risk-based auditing
regimes."'

Sydney Water Corporation is a statutory corporation wholly owned
by the New South Wales State Government and is accountable to the

210. Marsden Jacob Associates, Securing Australia's Urban Water Supply: Research
iVotes for Selected Case Studies, AuSTL. GOv'T DEP'T OF SUSTAINABILITY, ENV'T,
WATER, POPULATION & COMMUNITIES, 7 (2006),

http://www.environment.gov.au/water/publications/urban/pubs/urban-water-research.pdf.
211.

ROSEMARY LYSTER ET AL.,

ENVIRONMENTAL AND PLANNING LAW IN NEW

SOUTH WALES 263-66 (2nd ed., 2009).
212. The second largest water supplier in NSW is Hunter Water.

Sydney Water

Corporation Operational Audit 2002/2003, INDEP. PRICING AND REGULATORY
TRIBUNAL OF NEW SOUTH VALES, http://www.ipart.nsw.gov.au/files/df7010lb-83b3-

4f08-923a-9f2400aff853/CP-12.pdf.
213. FISHER, supra note 26, at 262-63. The Water Administration Ministerial Corporation was established under the New South Wales Water Management Act 2000. WaterManagementAct 2000 (NSW) s 371 (1) (Austl.).
214. Sydney Water Operating Licence 2010-2015, SYDNEY WATER CORP.,
http://wwwv.sydneywater.com.au/Publications/LegislationActs/OperatingLicence.pdf#Pag
e-1 (last visited Mar. 10, 2012).
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Minister for Water and two other shareholder ministers."' As such it is
also subject to legislative and governance oversight in terms of the Protection of the Environment OperationsAct 1997 (NSW), the State Owned
Corporations Act 1989 (NSW), and the Sydney Water Act 1994
(NSW)."'
This operating structure reflects the adoption of a 'corporatized' approach, which imposes private sector operational practices on the Sydney
Water Corporation while maintaining its public ownership."' Most significantly, Sydney Water's performance under the operating licence is
audited annually by the Independent Pricing and Regulatory Tribunal
(IPART).m' IPART, through its role in granting Sydney Water's operating licence, also functions as the regulator of the operating licence, a role
it also carries out with respect to gas, electricity and public transport services in NSW."' The Tribunal was established by the State Government
in 1992 with the express purpose of "[rlegulating prices and reviewing
pricing policies of government monopoly services, including declared
public water utilities for water services" such as water supply."
Importantly, IPART holds responsibility for setting maximum prices
chargeable by metropolitan water agencies (for instance Sydney Water
and Hunter Water) for the supply of monopoly water and sanitation services. IPART determined the current prices charged by Sydney Water
for the period July 2008 to June 2012 in line with the previous practice of
considering a number of pricing factors including water scarcity, popula2
Consumers
tion growth, operating costs and maintenance requirements."
in NSW dissatisfied with their water services, with respect to metering or
billing for example, can apply to the Energy and Water Ombudsman for
a resolution of the dispute.2 2' The Ombudsman's annual reports outline
consumer complaints and key issues that impacted the market over the
215. Andrew Jane & Brian Dollery, Public Sector Reform in Australia: An Evaluation
of the Corporatisationof Sydney Water, 1995 to 2002, 65(4) AUSTL. J. PUB. SECTOR
ADMIN. 54, 54 (2006).
216. Legislation and Governance, SYDNEY WATER CORP.,
http://wiv.sydneywatei;com.au/Publications/Legislation.cfm(last visited Mar. 10, 2012).
217.

ROSEMARY LYSTER, CORPORATISATION AND PRIVATISATION: INVOKING THE

EcOFEMINIST VOICE (Queensland Univ. of Tech., 1999) (paper presented at the Feminist Legal Academic Workshop).
218. Id
219.
See In the Pioeline, INDEP. PRICING AND REGULATORY TRIBUNAL OF NEW
SOUTH WALES, 1-4 (Aug. 2011),

http://mwv.ipart.nsw.gov.au/Home/Industries/Water/Fact-Sheets-InformationPapers/
WaterNewsletter_- InthePipeline_- 2_August_2011.
220. Governing Legislation, INDEP. PRICING AND REGULATORY TRIBUNAL OF NEW
SOUTH WALES, http://www.ipart.nsw.gov.au/Home/AboutUs/GoverningLegislation
(last visited Mar. 10, 2012).
221. LYSTER, supra note 209, at 273; Water Pricing, INDEP. PRICING AND
REGULATORY TRIBUNAL OF NEW SOUTH WALES,

http://wwvw.ipart.nsw.gov.au/Home/Industries/XVater/WaterPricing (last visited Mar. 10,
2012).
222. Clare Petre, Energy and Water Ombudsman: A Valuable Alternative for Consumers, 44 L. Soc'YJ. 37, 37 (2006).
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reporting period.' This service applies to all customers of Sydney Water, Hunter Water, Shoalhaven Water, and State Water."'
As discussed earlier, disconnection and flow restriction are still practices that occur within Australian water supply. Presently there are no
specific provisions within NSW legislation that prohibit consumer water
restriction or disconnection. Instead of a specific provision, each water
supplier is responsible for determining its water supply and disconnection
procedures."' Broadly, these procedures are designed to assist those unable to meet their utility payments to access appropriate assistance including payment vouchers through the Payment Assistance Scheme (PAS)
which are distributed by a number of peak charity groups, the No Interest
Loans Scheme also administered through community organisations, and
other initiatives such as pensioner and washing machine rebates."' Whilst
the level of consumer disconnection in NSW must be classified as low,
the lack of formal prohibition means that the practice, as previously mentioned, continues to occur. This is troublesome because disconnection is
one of the primary means through which people could be denied their
right to access water supply that is adequate to their basic needs and the
lack of such a prohibition is clearly a weakness in NSW's water access
framework.
Since the 1998 water contamination crisis, which resulted in Guardia
and Cryptosporidium parasites being present in Sydney's water supply
(also called the 'boil water alert'), the management of Sydney Water has
changed significantly."' As a result of an official inquiry into the crisis,"
the State Government enacted the Water Legislation Amendment
(Driking Water and Corporate Structure) Act 1998 (NSW), which in
effect restructured Sydney Water and granted wider powers to the re-

sponsible Minister, disestablished Sydney Water as a company, and reestablished it as a statutory, state owned corporation.' Significantly, this
decreased the degree of autonomy enjoyed by the agency and moved it
back into closer contact with the public sector and public sector operating

223.
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09/10,

ENERGY

AND

WATER

OMBUDSMAN

NSW,

http://www.ewon.com.au/ewon/assets/File/Publications/Annual_Reports/EWONARO91
0.pdf (last visited Mar. 10, 2012).
224. Id. at 11.
225.

Suppliers in NSW ENERGY & WATER OMBUDSMAN NSW,

(last visited Mar. 10,
http://www.ewon.com.au/index.cfm/suppliers/suppliers-in-nsw
2012).
226. FinancialAssistance, SYDNEY WATER CORP.,
http://www.sydneywater.com.au/CustomerServices/CommunityAssistance/FinanciaAssist
ance (last visited Mar. 10, 2012).
227. The cause of the contamination outbreak was found to be the Prospect Treatment Plant. The plant was owned and operated privately by Australian Water Services.
See, CHRISTOPHER SHEIL, WATER'S FALL: RUNNING THE RISKS WITH ECONOMIC
RATIONALISM (2000).
See PETER MCCLELLAN, SYDNEY WATER INQUIRY (1998) [hereinafter The
228.

McClellan Report].
229.

LYSTER, supra note 211, at 31-34; JANE & DOLLERY, supra note 215, at 57.
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practices.'
In addition to these measures, the State Government also
introduced the Sydney Water Catchment Management Act 1998 (NSW)
and the State EnvironmentalPlanningPolicy No 58 (ProtectingSydney's
Water Supply), which along with the Water Legislation Amendment
(Drinking Water and CorporateStructure) Act 1998 (NSW), changed the
structure of Sydney's water supply and Sydney Water and granted the
Minister additional powers to intervene in the operations of the Corporation. Moreover, the PublicHealth Act 1991 (NSW) was also amended to
include a new Part 2A on "Safety of Drinking Water" which grants the
Chief Health Officer powers to prepare advice concerning drinking water
safety." Importantly, the Water Legislation Amendment (Drnking Water and Corporate Structure) Act 1998 (NSW) changed the definition of
water supplier to "any person who treats or supplies water" on behalf of a
water supply authority.' Clearly, this amendment expands the category
of entities capable of being defined as water suppliers in NSW and enables a fully privatised water company to operate in this role."
Water is supplied in areas other than metropolitan Sydney through a
number of other entities. The other primary water provider in NSW is
the Hunter Water Corporation which serves the local government areas
of Newcastle, Maitland, Cessnock and Lake Macquarie, an area containing approximately 527,557 water consumers." In other centres, water is
supplied through water supply authorities whose operations are regulated
by the Water Management Act 2000 (NSW)."' The water supply authorities in NSW include Gosford City Council, Wyong Council, Broken Hill
Water Board, Cobar Water Board, Upper Parramatta River Catchment
Trust and Australian Inland Energy Water Infrastructure." In circumstances where there is no water supply authority for a region, local councils have the power to act as the local water utility and supply those within
their municipality with water and sanitation services."
Non-urban indigenous communities in NSW receive their water supply under the Aboriginal Water Supply and Sewerage Programme. The
programme is managed by the NSW's 121 Aboriginal Land Councils
which are responsible for the supply of services within a Land Council
area."' The Land Councils are supported by a number of State Govern230. Id. at 33-34.
231. Id. at 268.
232. Water Legislation Amendment (Drinking Water and Corporate Structure) Act
1998 (NSW) s 101(3) (Austl.); LYSTER, supra 209, at 268.
233. Id
234. Our Organisation.,HUNTER WATER CORP.,
http://www.hunterwater.com.au/About-Us/Our-Organisation/Our-Organisation.aspx (last
visited Mar. 10, 2012).
235. Water Management Act 2000 (NSW) ch 6 pt 2 (Austl.).
236. LYSTER, supra note 211, at 271.
237. Id.
238. Ian Armstrong & Colin Gellatly, Report of the Independent Inquiry into Secure
and Sustainable Urban Water Supply and Sewerage Services for Non-Metropolitan
NSW DEPARTMENT OF PRIMARY INDUSTRIES - OFFICE OF WATER, 95 (December
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ment agencies and the Aboriginal Communities Development Programme.'
Despite these initiatives, water supply in these communities
remains problematic with maintenance and service provision, as opposed
to infrastructure, causing the key concerns." In 2008 and 2009, the
NSW government committed another A$205 million over 25 years under
the Aboriginal Water Supply Sewerage Programme to provide additional
technical and maintenance support to "permanently inhabited," "discrete
communities" responsible for their own water and sanitation supply.'
Despite being involved in the State's treatment plants and a new desalination plant, the private sector is not involved in the direct provision
of water and sanitation services. However, in 2005, IPART reviewed the
operation of Sydney Water and recommended that, while no major industry restructure was required at that time, the water and sanitation services sector should in general engage more effectively with 'competitive
procurement practices,' allow open access to infrastructure, and remove
the legal and regulatory barriers limiting the access of the private sector to
the market.'
These recommendations indicate a willingness on the part of the
NSW regulator to move the water market towards greater levels of private
sector participation. Indicating an intention to move in this direction, the
State Government enacted the Water Industry Competition Act' in 2006
in order to assist the State in meeting its objectives with respect to private
sector participation." The Act establishes a licensing scheme for private
sector involvement in the water and sanitation services sector and an access regime for 'certain monopoly infrastructure'." The Act provides for
the creation of two forms of licences: the infrastructure focused network
operator's licence for activities related to the construction, operation
and/or maintenance of water infrastructure; and a retail supplier's licence
enabling the supply of water and sanitation services through existing infrastructure." These licences allow for the entrance of new water suppliers to the market and are subject to a number of mandatory conditions

provided for in the Water Industry Competition (General)Regulations
2008),
http://www.water.nsw.gov.au%2FArticleDocuments%2F36%2Futilities local-sustainable_
urban water_and sewerage-for-non-metropolitan nswreport.pdf.
239. Id. at 95-96.
240. Id. at 96-97.
241. Id. at 97 (Advice of the Department of Water and Energy).
242. Marsden Jacob Associates, supra note 209, at 8 (Independent Pricing and Review
Tribunal, Investigation into Water and Wastewater Service Provision in the Greater
Sydney Region).
243.
Water Industry Competition Act 2006 (NSW) (Austl.).
244. LYSTER, supra note 211, at 275-76.
245. Id.
246. Overview of the Licensing Regime Under the Water Industry Competition Act
2006, INDEP. PRICING AND REGULATORY TRIBUNAL OF NEW SOUTH WALES, 2 (2009),

http://www.ipart.nsw.gov.au/water/private-sectorlicensing/documents/overviewoflicensingregime-formatted_00I.pdf
2012).
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2008 (NSW)." Part 3 of the Act provides for the granting of 'coverage
declarations' which enables an access seeker with the right to negotiate
with a service provider and apply for a determination by IPART if the
negotiations fail. Once agreement is reached, an access undertaking that
sets out the access details must be signed by the parties and a copy of the
agreement must be lodged with IPART for approval." In terms of consumer protection, the Water Industry Competition Act also sets out a
dispute resolution mechanism, featuring an Ombudsman for disputes
arising between private suppliers and consumers"' Concerns, however,
have been raised that the Act, and its associated regulations," do not replicate a number of the existing features of Sydney Water's operating licence, including IPART surveillance, energy use and waste minimisation
obligations and sustainability reporting, and therefore reduces consumer
protection." Lyster and Ahuja assert that, despite these concerns, it is
clear the Water Industry Competition Act and Regulations have the capacity to "adequately regulate the activities of the private sector providers" provided the appropriate individual licence conditions are imposed
and additional regulations are made when necessary.
Thus, while the
Water Industry Competition Act is still in its infancy, it should at present
be viewed as an example of how governments can regulate private sector
participation in the water market and as an indicator of the future direction of NSW water supply. The NSW example also shows that with
proper public oversight, involvement, and regulation, privatised water
services evidently could be feasible under certain conditions.
4. Water Access Framework
Australia, like South Africa, is a signatory to a number of the major
international instruments recognizing the right to water." In 2011, Aus247.
ROSEMARY LYSTER & VISHAL AHUJA, GOING WITH THE FLOW: PRIVATE SECTOR
PARTICIPATION IN THE NSW WATER INDUSTRY 7-18 (2009).
248.
INDEP. PRICING AND REGULATORY TRIBUNAL, supra note 244, at 3.

249. LYSTER, supra note 209, at 276; LYSTER & AHUJA, supra 245, at 15.
250. Water Industry Competition (General)Regulations 2008 (NSW) (Austl.).
251. LYSTER & AHUJA, supra note 247, at 7-12.
252. Id.
253. Universal Declaration of Human Rights, G.A. Res. 217 (III) A, U.N. Doc.
A/64/RES/217(III) (Dec. 10, 1948) (Australia played a role, along with United States of
America, United Kingdom, USSR, China, France, Lebanon and Chile, in drafting the
Declaration); see also Convention on the Rights of the Child, G.A. Res. 44/25, U.N.
Doc. A/RES/44/25 (Nov. 20, 1989); Convention on the Elimination of all Forms of
Discrimination Against Women, G.A. Res. 36/131, U.N. Doc. A/RES/36/131 (Dec. 14,
1981); International Covenant on Economic, Social and Cultural Rights, G.A. Res.
2337(XXII), U.N. Doc. A/RES/2337(XXII) (Dec. 18, 1967); Michael McHugh, Does
Australia need a Bill of Rights?, NEW SOUTH WALES BAR ASSOCIATION, (Aug. 8, 2007),
http://www.nswbar.asn.au/docs/resources/lectures/bill rights.pdf.
Australia however
abstained from voting with respect to the recent United National resolution recognising
access to water and sanitation as a human right. General Assembly Resolution Recognising the Human Right to Water and Sanitation, G.A. Res. 64/292, U.N. Doc.
A/RES/64/292 (Jul. 28, 2010).
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tralia's ambassador to the United Nations commented on Australia's recognition and commitment to the right to access to water saying that:
Australia understands something about water. We are the driest inhabited continent on earth, have one of the lowest rainfalls and about threequarters of our land is arid or semi-arid.... we understand the importance of water to survival and people's livelihoods, and the importance
of water and sanitation to people's health, the sustainability of communities, particularly remote and indigenous communities, and to the environment. . . . We do recognise that access to water and sanitation is

fundamental to the realisation of people's human rights, as enshrined in
the Universal Declaration on Human Rights, the International Covenant on Civil and Political Rights and the International Covenant on
Economic, Social and Cultural Rights."
Australian laws however, unlike South Africa's, do not provide constitutionally for a right to access to water. More widely, the Australian Constitution may only provide limited human rights protections.'
As far as the protection and enforcement of fundamental human
rights are concerned, Australia follows a piecemeal approach whereby the
enforcement of rights is dependent upon various legislative, judicial and
constitutional approaches. The Constitution itself contains a number of
limited individual rights including freedom of religion," the right to vote"
and the right to trial by jury. These rights are, however, limited in nature; a point highlighted by Williams:
The protection the Constitution gives to human rights is deficient. Constitutional freedoms are few, and many basic rights receive no protection. A quick comparison between the Australian constitution and other
like instruments such as the Canadian Charter of Rights and Freedoms,
makes this clear. As well as failing to protect many basic rights, the constitution fails to guarantee that all Australians are entitled to the rights it
does offer. Several important 'Gaps' exist.'
Despite this limitation, a number of human rights protection measures have been found to exist through less formal means." For example,
254. Gary Quinlan, The Principle Challenges Related to the Realisation of the Humilan Right to Safe and Clean Drinking Water and Sanitation, and their Impact on the
MDGs,
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155 (2002); McHugh, supra note 251, at 5-6. At the State and Territory level in Australia, two jurisdictions have adopted human rights legislation. Human Rights Act 2004
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256.
257.

Id. at s 10.

258.

Id. at s 80.

259.

GEORGE WILLIAMS, THE CASE FOR AN AUSTRALIAN BILL OF RIGHTS: FREEDOM
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the High Court interpreted the Constitution to contain a number of implied rights and freedoms, such as the implied freedom of communication," which has created a number of judicially enforceable limits on the
Commonwealth's (and potentially the State's) exercise of legislative
power." This right is, however, a first generation or political right; therefore it does not provide any inherent protection with respect to access to
water (a socio-economic right) as was demonstrated during the South African analysis. In additional to implied rights, the judiciary has also supported the evolution of human rights through 'constitutional review and
the interpretation of legislation'.'
In Coco v. The Queen, the High
Court in considering the legality of a secretly installed listening device
asserted, "the courts should not impute to the legislature an intention to
interfere with fundamental rights."'" Australian Courts therefore will not
interpret legislation in a manner inconsistent with "fundamental rights,"
providing a means through which such rights could be promoted across
all areas of legislative activity. However, the courts have not yet applied
this approach in the water context."

In terms of environmental rights, and more specifically the right to
access water, protection in this area is generally of a statutory nature and
not a constitutional one. An example of such a statutory approach is
found in the Water Act 2007, which provides for the protection of "critical human water needs" in the context of water basin management." The
Act defines "critical human water needs" as the "minimum amount of
water, that can only reasonably be provided from Basin water resources"
for core human consumptive and non-consumptive purposes,'" and therefore it provides a limited recognition of the right to access water in this
context." With respect to statutory protection of consumers against water
disconnection, the Australian Utihties Act 2000 (AUA)'" requires a utility
to provide, connect, and supply the service in accordance with the terms
of an agreed consumer contract" and allows for the discharge of consumer debt where the payment would "cause substantial hardship"" and
the continuation of service in circumstances where a residential consumer
261.
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262.
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Id., at 437.
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rights approach to case of "administrative detention of unlawful non-citizens."); BEN
SAUL, AUSTRALIAN ADMINISTRATIVE LAw: THE HUMAN RIGHTS DIMENSION 14-15

(2008).
267.
Water Act 2007(Cth) s 86A(2) (Austl.).
268. Id.
269. See Environment Protection and Biodiversity ConservationAct 1999 (Cth) s 3A
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271. Id. at s 83.
272. Id. at s 180.
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has failed to meet the required payments."' The AUA's recognition of
the need to provide residential consumers with water supply in all circumstances, irrespective of their ability to pay, demonstrates a belief
within the Australian Capital Territory Government that all consumers
have the right to be connected to adequate water supplies and therefore it
may be viewed as a statutory protection of the right to water. However, as
mentioned above in the context of NSW, these consumer protection
measures do not exist in each state and therefore the obligation has not
been imposed on utilities at the national level."'
More broadly, there are also a number of water related legislative instruments that require water services providers and government agencies
to apply the principle of ecologically sustainable development ("ESD")
within their operations. Australian legislators adopted a policy of ESD"
that requires policy makers, regulators and the regulated community to
address economic, social and environmental considerations simultaneously in an endeavor to integrate all these considerations in environmental governance efforts.""
In terms of providing for an access focused approach to water supply,
ESD has the capacity to insert a social and ecological focus within the
legislative framework, enabling the relevant actors in the process to consider, protect, and promote water affordability, availability, and quality.
An example of this approach is found in the Sydney Water Act 19.94
(NSW) whose objectives commit the utility "to protect the environment
by conducting its operations in compliance with the principles of ecologically sustainable development" which includes the conservation of biological diversity, the precautionary principle, intergenerational and intragenerational equity, and the improved pricing of environmental resources, including the polluter pays principle."' In addition to this commitment, Sydney Water's 2010-2015 operating license requires the development of a five-year environmental management plan 'endorsing' the
principle."' Similar commitments to the principles of ESD can be found
in section 4 of the Sydney Water Catchment Management Act 1998
(NSW), section 3 of the Water Management Act 2000 (NSW) and section 3 of the Protection of the Environment Operations Act 1997
(NSW)."' More broadly, the sustainability approach is also evidenced in
273.
274.
275.
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278. Operating License 2010-2015, SYDNEY WATER CORP., 28 (Oct. 28, 2011),
http://www.sydneywater.con.au/Publications/LegislationActs/OperatingLicence.pdf.
279. See also Threatened Species ConservationAct 1995 (NSW) ss 44, 97 (Austl.);
Waste Recyching and Processing CorporationsAct 2001 (NSW) s 59 pt. 1, § 3 (Austl.);
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legislation such as the Water Industry Competition Act and its aim to
increase market efficiency and the use of water saving technologies in
NSW and the ongoing urban water reform process.'
Clearly, considering the absence of a constitutional provision, the success of Australia in meeting the water needs of a substantial portion of its
population must be credited therefore to its statutory framework. Antidisconnection provisions, where they exist, are an effective means of ensuring that households and individuals are not denied basic access.
However, given that their role is limited to maintaining the status quo
they do not provide a specific incentive for service expansion or improvement. Sustainability provisions also have the capacity to improve
service delivery by balancing social and environmental factors in the decision-making process. Moreover, the linkage between consumptive needs
and environmental considerations returns a degree of focus to the watershed and its capacity to meet demand. The broad adoption of ESD in
Australia, and specifically the example of NSW, provides a guide to government decision-making, and the water industry and acts as an important
outlet for Australia's international commitment to promoting the right to
access to water.

VI. A SYNTHESIZING COMPARISON
On balance, it seems as if Australia proves more successful in its efforts to provide access to water than South Africa. Admittedly, Australia
is a wealthy country. It never experienced political and socio-economic
challenges of the breadth and scope South Africa endured. However,
despite its wealth there remain small segments of the country that do not
receive adequate water supply. The success of Australia's water access
regime must also be judged by its ability to meet the water needs of those
individuals. Also, the number of people that do not have access to water
in South Africa is much higher than in Australia. Poverty is the order of
the day in South Africa, and the availability of funds for establishing,
maintaining, and upgrading water services infrastructure is severely lacking. Simultaneously, vast backlogs exist in providing people access to
water, especially because of apartheid. The following sections expand on
these themes and further critically explore some of the successes, failures,
and consequences of the two countries' regulatory approaches highlighted
above.

Sydney Harbour Foreshore Authority Act 1998 (NSW) s 15 (Austl.). ESD has been
considered judicially outside the water context in a number of cases. BGP Properties
Pty Ltd v. Lake Macquarie City Council 120041 NSWLEC 399 (Austl.); Gray v. Minister
for Planning (2006) 152 LGERA 258 (Austl.); Walker v. Minister for Planning [20071
NSWLEC 741 (Austl.).
280.
Water Industrv Competition Act 2006 (NSW) pt 3 s 21 (Austl.).
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THE MERITS OF A CONSTITUTIONAL RIGHTS-BASED APPROACH

The starkest difference between the Australian and South African regimes in providing access to water lies in the fact that the regime in South
Africa, unlike Australia, is predicated on a constitutional rights-based
approach. Both countries recognize the fundamental importance of protecting the ecological aspects and integrity of water resources, as this is
the only way to ensure that human needs (mostly socio-economic) would
be sustainably satisfied. Unlike Australia, in South Africa, human and
ecological -needs are expressed as constitutional fundamental rights (sections 24 and 27) given effect by myriad statutory provisions. The rightsbased approach is a potentially powerful tool in the hands of the government to "intervene in social and economic [relordering, via natural resources management.""
At the same time, the rights-based approach
serves as a powerful tool to achieve transformative, restorative, and redistributive justice as far as the provision of access to material conditions of
human welfare is concerned. But how effective is the rights-based approach in safeguarding environmental interests and satisfying socioeconomic demands? The effectiveness of this approach was partly tested
in Mazibuko. The judgment neither improved access to water, nor did it
result in any concrete and substantial improvements in the health and
well-being of those people who do not have access to water. ' 2 This would
mean Mazibuko confirmed that rights, especially socio-economic rights,
play an important symbolic role in a government's approach to looking
after its people, yet often do not directly lead to tangible results." As
Allan notes, "the [South African] human rights to the environment and to
water constitute more of a symbolic statement of intent than a practical
effort to provide these facilities. It must be seen as part of a more general process to increase access to justice and improve environmental conditions."'
While rights (especially substantive ones as opposed to procedural
rights) frequently make little difference in practical terms, it should nevertheless be remembered that their allure lies in the ideals they set, regardless of how broad and unattainable they may seem in the short term.
One could therefore conclude that while a rights-based approach is important from an abstract symbolic point of view, it is not always more
successful in providing access to water in real terms. Accordingly, Australia is not necessarily worse off for not having a constitutionally enshrined
right to access to water. Like South Africa, Australian legislation recognizes the existence of an international right to access to water, and has

281. Godden, supra note 3, at 203.
282. Phiri,supra note 78, at 138-39, 160.
283. Id. (explaining that in some instances, rights are qualified and formulated to be
purposefully restrictive, and subject to limitation, and can even be used to deny people
increased access to water).
284. Allan, supra note 5, at 482-83.
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Its
endorsed this right and shaped its policies and laws accordingly.'
cast
in
governance approach to access to water is thus fundamentally
rights-language, albeit not constitutional rights language. Moreover, its
equivalent to South Africa's rights based approach is provided for in legislation which seems to be sufficient insofar as these laws ensure comprehensive obligations and successful implementation of statutory entitlements.
This also shows that rights can be meaningless if they are not accompanied by comprehensive legislation and other measures stating which
and in what way rights should be enforced, applied, and operationalized.
The Australian scenario suggests that extensive laws are important to provide proper regulation of any specific regulatory domain, including that of
access to water. Having a detailed statutory framework and implementing
it correctly makes the difference. South Africa's extensive modern laws
regulating access to water still fail to properly answer to the needs of disenfranchised and poor people who do not have access to water, despite
having been found to be 'reasonable' by the Constitutional Court in
Mazibuko. 'Reasonable' laws and policies are not, by necessity, effective,
and are therefore not enough: they must also be able to realize the objectives they have been designed to achieve. In sum then, what seems to be
important is that water provision should preferably be predicated on
some form of a rights-based foundation. Such a foundation should pursue the grander ideal of providing access to water, which includes the
basic entitlement of people to have access to water. More importantly,
this ideal should be implemented through comprehensive legislation and
other governance mechanisms that could make a practical difference.
B.

SUSTAINABILITY

Another question is the extent to which ecological considerations
must prevail in the face of complex and seemingly mounting socioeconomic environmental challenges. In South Africa, the Constitutional
Court decision in Mazibuko suggested that it would be prudent to provide people with only a limited amount of free water because it would be
unreasonable to demand that water authorities provide people with immediate access to water over and above the 6 kilolitres per household
they currently receive free of charge. Had the Constitutional Court answered the plea of Phiri's poor in the way that most expected it would by
confirming an increased quantity of free water per person, the effect
might very well have been that socio-economic concerns outweighed ecological considerations. This arguably could have affected long-term sustainability, and would have ignored adherence to the dictates of the reserve and the need to holistically view constitutional environmental and
socio-econonc entitlements.'

285.
286.

Sustainability is therefore a major con-

See supra Section V(b)(iv).
See Phiri,supra note 78, at 138-39, 160.
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cern for any water governance regime, and efforts that seek to provide
access to water and sustainability should always be the central objective of
Sustainability in the water governance context could
these regimes.
mean, inter aba, the ability to satisfy the socio-economic demands of present and future generations while concomitantly placing equal emphasis
on conserving the ecological integrity of the water resource. In South
Africa, this conception of sustainability is expressed by means of the "reserve" in the water context. Sustainability is also explained by a holistic
consideration and marriage between constitutional environmental rights
and socio-economic rights. The South African Constitution does not
provide for a hierarchy of rights.' Therefore, environmental rights and
considerations should not be able to trump socio-economic rights and
considerations (and vice versa) in constitutional context. Sustainability is
only likely to be achieved in the instance where environmental rights and
socio-economic rights are afforded equal weight. In South Africa, the
NWA and section 24 of the Constitution embody the ecological aspects
of water, while the WSA and section 27 of the Constitution deal with
socio-econoinic considerations. Despite the separation of these issues "in
law" because of two separate rights and statutes; this does not mean that a
fragmented, and ultimately unsustainable, result should also necessarily
be the unavoidable outcome. What is important is that the cumulative
objectives of these rights and statutes be fully realized in a holistic and
balanced way during their implementation. This would provide people
with sufficient access to water, conditional on the availablility of sufficient
quantities of water of an acceptable quality, also for future generations.
Sustainability, and not environmental or socio-economic demands and
priorities separately viewed, should be the guiding and overriding consideration.'
If the centrality of sustainability to providing access to water is accepted, what specific manifestation should sustainability then assume? In
other words, should these countries follow an anthropocentric or ecocentric approach to sustainability? The approach that a country chooses will
be manifestly determined by the socio-economic and environmental conditions (hydropolitics) that exist in that country.

287. Robyn Stein, South Africa's New Democratic Water Legislation: National Government's Role as Public Trustee in Dam Building and Management Activities, 18 J.
ENERGY & NAT. RESOURCEs L. 284, 288 (2000) (noting that, "Itihe founding provisions
of the Constitution direct that the governing approach to the interpretation of the Constitution and the Bill of Rights is that they should be treated in a holistic rather than a
piecemeal fashion. As such, the Constitution's clauses and sub-clauses should not be
read in isolation from the overall structure of the document and the moral and political
values that it is expressly designed to promote. In this spirit, the Bill of Rights does not
erect a hierarchy of rights. The socio-economic rights contained in the Bill of Rights
enjoy equal status with all other fundamental rights.").
But see Allan, supra 5, at 443 (explaining that ". . . it may be that the environ288.
ment in fact enjoys greater protection than the people of South Africa, because the ecological reserve is not linked to access.").
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For example, in South Africa where deep socio-economic disparities
prevail and where access to water is determined by race, income, gender
and location, among other factors, the water services regime would be
based on the central principle of equity: equity in terms of access to water
services; equity in access to water resources; and equity in access to the
benefits from water resource use." One of the main objectives of this
regime would then be to achieve transformative, redistributive, and corrective justice by means of equity, and it would necessarily be human-focused or anthropocentric. However, while anthropocentrism would be
a key factor in a sustainable approach to providing access to water resources, regardless of the severity of socio-economic conditions in a
country, there should also be an equal inclusion of ecological considerations.
The Australian approach of ecologically sustainable development
provides a useful model for "effective integration of economic and environmental considerations in the decision making process."" In NSW,
linkage to market efficiency measures demonstrates its scope to guide
utilities and access regimes towards meeting their social and environmental objectives. Moreover, in light of Australia's variable rainfall and
history of water shortages, the concept of sustainability acknowledges the
inherent limitations on water supply and the need to operate within these
ecological parameters. In NSW, as in other parts of Australia, this
awareness has led to a greater consideration on how to use current resources more effectively and the introduction of new technologies (technocentrism). Perhaps the greatest weakness of the ESD approach is its
potential to give priority to economic and social concerns over those of
an environmental nature. However, when appropriately applied, this
marriage of ecocentrism, anthrocentrism and technocentrism has the capacity to provide viable outcomes through its inclusion of all key stakeholders. Access to water by its very nature involves human intervention
in the environment, and human survival relies upon an adequate supply
of this natural resource. Given these interactions, a single-phased approach is likely to fail in balancing these competing considerations. Australia's approach, while generally successful, can be considered limited in
scope. While access and social considerations can clearly be inferred
from the legislative approach, there is no direct acknowledgement of the
right to universal service, and therefore, at times these considerations
may not always be on equal footing with the other elements of ESD. A
form of sustainability that encompasses ecological, human rights and
socio-economic considerations clearly provides more viable means of
balancing the needs of the community with those of the watershed.

289.
290.

Allan, supra note 5, at 439.
Intergovernmental Agreemntr

on the Environment, supra note 275.
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THE PURPOSE OF THE REGULATORY REGIMES

We illustrated above that Australia and South Africa show similarities
as far as their colonial and racial discriminatory pasts are concerned. We
also argued that these historical realities have proved crucial in driving
more recent constitutional and statutory reforms. In South Africa, however, access to water, or rather the lack thereof, is unfortunately also
tainted with the severe scars of apartheid, racial exclusion, socioeconomic oppression, deprivation, marginalization, and gender discrimination. It is therefore not surprising that the overall focus and central
tenet of the South African water services regime is about corrective, transformative and restorative justice. This focus is clearly illustrated by the
wording and objectives of the country's water policies, the types of waterrelated issues before its courts (mostly about access), and the wording and
objectives of statutory measures related to water services. In South Africa
therefore, it is not only about providing access to water generally; it is also
about the ability of government and the extent to which it is able to do so
to an impoverished and marginalized population, with the view to correcting past injustices and ensuring present and future socio-economic justice. We argued above that sustainability is a fundamental concern in this
respect, and that socio-economic justice could only be achieved if environmental justice that also considers ecological integrity of the water resource forms the guiding principle of governance efforts. The Australian
experience shows that water provision without the restorative, corrective,
and transformative justice consideration being the predominant method,
is arguably easier than the more 'loaded' South African approach. Accordingly, a less 'loaded' approach is 'easier' to the extent that it is one
where more resources are directed to address specific issues; it could be
more streamlined and more cost effective; it could place fewer bureaucratic demands on government; and its resources and it could ultimately
be more able to effectively achieve its goals.
These insights suggest that current water policies and laws should be
designed in a way and implemented in a manner that does not create future socio-economic and environmental injustices in the water services
context. Simultaneously, adequate attention must be afforded to address
present issues of unequal access. These are all expressed by the principles of intra-generational equity, inter-generational equity, the precautionary approach and the preventive principles, which are all temporal
aspects of sustainability. They raise several pertinent questions which
center around this temporal aspect in the context of water governance
including, but not limited to: what are the most viable options to ensure
cost recovery for water services provision; are prepayment water meters
viable options in the latter respect; to what extent, and in what way must
any regulatory approach ensure sustainability; what would be the best
design of the regulatory approach in terms of its devolution of powers,
mandates and tasks; and to what extent does privatization of water services achieve this goal, and could it be a regulatory option in this respect?
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D. PRIVATIZATION OF WATER
It is evident that both Australia and South Africa employ privatization
to some degree as an effort to provide people with access to water.
While this article explicitly did not focus on the issue of privatization and
its benefits and shortcomings in these countries' contexts, a preliminary
observation is merited here, especially with respect to the relationship
between the rights-based approach to providing water services and privatization. Privatization could have numerous advantages in providing people access to water, yet it is doubtful whether it would be successful without strict and comprehensive regulation, safeguards, and checks and balances.
In Mazibuko, water services provision was privatized, but despite this
fact, basically none of the challenges typically associated with providing
water services were avoided or overcome. This raises interesting questions for future enquiry: do fundamental rights provide adequate protection for water users against private water services providers; is it possible
to extend state constitutional obligations to provide access to water to
private water services providers; and to what extent should statutory provisions compliment constitutional provisions to regulate privatization of
water services?
Australia, and in particular NSW, has sought the middle ground with
respect to privatization by adopting corporatization, public private partnerships, and private sector outsourcing rather than whole scale privatization. This means that legislation must be capable of regulating both the
public and private sectors and be able to prevent 'gaps' occurring within
the system. Past contamination crises demonstrate the potential for failure and the need for legislators to continually adapt to the changing market. Moreover, in the current fragmented approach, private firms can
lack public accountability because consumers are at times unaware of the
entities from which they derive their water supply. The NSW approach
of legislating in favor of access and sustainability and regulating charges
has proven to be generally successful in dealing with both public and private participants since it applies to the process of supplying water rather
than the nature of the participant. Moreover, the connection of social,
environmental, and economic considerations provides a comprehensive
linkage of the central water supply elements in which the private sector
can play a part. However, again despite the strength of this framework a
shift from 'social' considerations to a direct acknowledgement of the right
to access adequate water supplies would bring human rights considerations more directly into play with ecosystem and economic considerations
going forward.

VII.

CONCLUSION

A perfect system and approach for providing access to water that satisfies all needs, interests, and divergent considerations will likely remain
elusive in any jurisdiction. This is so because such a system will have to
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provide water where there is none; pay for itself where there is no money
to do so; and most of all, be perfectly sustainable." Neither Australia nor
South Africa has such a perfect system and realistically speaking, they
probably never will. Both countries can only strive to provide as many
people with adequate water of an acceptable quality to the extent that
such an effort respects ecological limits and takes into account the historical sins of the fathers; the future needs of their children; the realities
of sustainability; and the limits of laws, rights, and governance.

291. Allan, supra note 5, at 486 (explaining the deficiencies of the national model
system).
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I.

INTRODUCTION

"We used to think that energy and water would be the critical issues
for the next century. Now we think water will be the critical issue."' This
observation by Dr. Mostafa Tolba of Egypt, former head of the U.N. Environmental Program, may also prove a fitting perspective for Colorado.
Since before statehood, water has played a fundamental role in Colorado's economy. It was a critical resource to the miners who flooded into
the state in the 1850s and 1860s to search for gold and silver; it was the
driving force behind the agricultural settlement of the state, from the
peach orchards in Mesa County to the cantaloupe fields in Rocky Ford;
and it was brought over and through the Continental Divide to support
the a growing population in the state's economic hub-Denver and the
Front Range.
Although producing energy in Colorado has historically created a
relatively minor water demand compared to agriculture, which still accounts for approximately ninety percent of the water used in Colorado,'
1. HERBERT C. YOUNG, UNDERSTANDING WATER RIGHTS AND CONFUCTs 21 (2d. ed.
2006) (quoting Dr. Mostafa Tolba).
2. Douglas Kenney, Water and Growth mn Colorado Frequently Asked Questions,
http://mvw.colorado.edu/law/centers/nrlc/publications/water and-growtlfaq.pdf (last visited
Feb. 17, 2012). See also DOUGLAS KENNEY & ROBERT WILKINSON, THE WATER-ENERGY
NExus INTHE AMERICAN WEST 222 (2011) ("Water demands for thermoelectric generation
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acquiring a reliable water supply has long gone hand-in-hand with the
development of various energy resources-from coal to hydropower-as
well as the hydroelectric generation stations needed to convert the energy
resource to electricity and supply it to the power grid. In the 21" century,
water's historic role in supporting western agricultural, municipal, and
industrial development is being challenged by a growing population, a
changing climate, and escalating demands-not only for traditional water
uses, but also for relatively new uses such as recreation, environmental
preservation, and new methods of energy production.
The U.S. Department of Energy Information Administration ("EIA")
projects that electricity demand will grow by thirty-one percent between
2009 and 2035 (an average of one percent per year, from 3,745 billion
hours in 2009 to 4,908 billion in 2035).' While the U.S. and world demand for energy will only increase, in Colorado our ability to develop
our state's own substantial energy resources is hurtling head-on toward
water supplies that are more and more limited by other demands, as well
as anticipated reductions in certainty of supply due to climate change.
Colorado will need an additional 600,000 to one million acre-feet of water per year by 2050 for municipal and industrial needs, including energy
industry development.' More specifically, a Colorado oil shale industry
yielding 1,500,000 barrels of oil per day could require from zero to
120,000 acre-feet of water per year.'
Other Colorado-specific cases illustrate some of the challenges of limited water supplies impacting energy development. The San Luis Valley
receives the most intense sunshine in Colorado, and as such this region is
considered optimal for commercial-level solar development.' Despite
this abundance of sunshine, the water needed to cool-down a solar powered turbine is a scarce resource in the San Luis Valley.' In 2011, comare relatively small in relation to water demands for agriculture or municipal use across the
Western States.").
3.

U.S.

ENERGY

INFO.

ADMIN.,

ANNUAL

ENERGY

OUTLOOK

2011:

WITH

PROJECTIONS TO 2034, 73 (2011).
4.
See URS CORP., DRAFT ENERGY DEVELOPMENT WATER NEEDS ASSESSMENT,
PREPARED FOR COLO., YAMPA, AND WHITE RIVER BASIN ROUNDTABLES ENERGY

SuBcOMMiTTEE at ES1-ESl4 (2008) [hereinafter WATER NEEDS ASSESSMENT) (a report

prepared for the Colorado, Yampa and White River Basin Roundtables Energy Subcommittee ("RES") summarizing northwest Colorado's water needs in regard to natural
gas, coal, uranium, and oil shale development).
5. Statewide Water Supply Initiative, SWSI 2010 Mission Statement, Key Findings,
and Recommendations, at 3 (Jan. 26, 2011), http://cwcb.state.co.us/watermanagement/water-supply-planning/Documents/SWSI2010/SWS1201OFactSheet.pdf
[hereinafter Water Supply Fact Sheetl.
6. Id.
7.

See SAN LUis VALLEY COLO. INFO. CTR. AND REAL ESTATE, San Luis Valley --

An Alpine Valley with Solar Opportunities (May 5, 2010, 6:57 AM),
http://www.sanluisvalley.us.
8. See B.C. Farhar, et. al., Community Response to ConcentratingSolar Power in
the San Luis Valley, 27 (2010), available at http://www.nrel.gov/csp/pdfs/48041.pdf
("The most frequently occurring environmental. comments concerned water availability
by stakeholders within . . . and outside . . . the Valley.").
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munity outcry prompted a solar company to withdraw its application for a
utility scale solar plant it planned to locate there.'
Colorado may contain approximately 500 million to 1.5 billion barrels of recoverable unconventional oil in the rapidly developing Niobrara
formation centered in the northeastern portion of the state." In order to
recover that oil trapped in the shale, the process of hydraulic fracturing
("fracking") is employed." Fracking shale for unconventional oil uses
large amounts of water: the Colorado Oil and Gas Commission recently
estimated that developing the Niobrara in Colorado may requireabout 6.5
billion gallons, or 20,000 acre-feet, of water." The demand for fracking
water to develop the Niobrara, and other unconventional oil and gas resources, must compete with a plethora of other demands, such as agricultural, municipal, industrial, recreational, and environmental interests.
Although small in terms of overall demand, development of the Niobrara
is anticipated to occur in an area that has seen significant transfers from
agricultural to municipal use, and irrigators who were reliant on wells
shut down due to inadequate water supplies." Moreover, state water officials predict that Colorado could fall short of the water needed to sustain
population and agriculture by 600,000 to one million acre feet."
This paper focuses on water quantity issues impacting the various energy resources that are developed to generate Colorado's electrical
power: the energy that powers Colorado homes, businesses, and industries, as well as energy demands in other states that use Coloradogenerated energy. Throughout the paper the authors highlight Colorado's unique water market, and how, in Colorado, private transactions
and water courts play a major role in the development of energy. Section
II begins by providing a brief introduction to the legal basics governing
Colorado's administration of water rights and protection of water quality.
Section III addresses the important relationship between water and the
generation of electricity, and how new energy technologies affect that relationship. Finally, Section IV addresses the several energy resources
found in Colorado-coal, oil & gas, coalbed methane, oil shale, solar,

9. Ceal Smith, Tessera Solar Withdraws Saguache County Application, THE SALIDA
CITIZEN, July 17, 2011, http://www.salidacitizen.com/201 1/07/tessera-solar-withdrawssaguache-county-application/.
10. Mark Jaffe, Anadarko Estimates Colorado Has up to 1.5 Billion Barrel Oil Reserve, DENVER PosT (last updated 11/15/2011, 4:37 PM),
http://www.denverpost.con/breakingnews/ci 19333957.
11. U.S. ENERGY INFO. ADMIN., Shale Gas: Hydraulic Fracturingand En vironincntal
Issues, INTERNATIONAL ENERGY OUTLOOK 2011 (Sept. 19, 2011),

http://www.eia.gov/forecasts/ieo/hei.cfm.
12. Energy Companies Buying Water for Colorado Fracking, DENVER POST (last
updated Nov. 23, 2011, 1:32 PM)
http://www.denverpost.com/popular/ci_19398846?source=-pop-neighbors-fortcollins.
13. See Bruce Finley, Fracking of Wells Puts Big Demand on Colorado Water,
DENVER POST (Nov. 23, 2011, 7:41 AM),
http://www.denverpost.com/news/ci_19395984.
14. Water Supply FactSheet, supra note 5, at 3, 5.
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hydropower, and geothermal-and the water requirements associated with
producing those resources.

II. BACKGROUND PRINCIPLES OF COLORADO WATER LAW
Water in Colorado is allocated pursuant to the prior appropriation
doctrine." The first person to put water to a beneficial use establishes a
priority right to use a certain quantity of water over every other person
who subsequently puts water to a beneficial use." This first-in-time, firstin-right system was necessary to ensure that water in the arid West was
allocated to economically important activities, rather than only to those
few people fortunate enough to own riparian land.17 In Colorado, the
priority system of water allocation is established through the adjudication
of water rights in water courts, which confirm when each water right is
appropriated for use." Colorado statutes also give water judges the authority to attach conditions and terms to a water right;" such terms and
conditions typically include a limitation on the quantity of water attributable to the water right, either in terms of a rate of flow limit (cubic feet
per second) used to quantify flowing water, or a volumetric limit (acrefeet) used to quantify storage rights. Water court decrees also typically
specify what the water can be used for (irrigation, industrial, municipal,
and so forth), where the water can be diverted from the river and/or
stored,' and where the water can be used.
The Colorado Division of Water Resources, Office of the State Engineer, maintains a list of all adjudicated water rights, in order of priority," for each of the seven major river basins.' The State and Division
Engineers are also responsible for administering water rights in accordance with their relative priority, as well as other terms and conditions
contained within the water court's decree.'

15. Sarah A. Klahn, 2A COLORADO PRACTICE SERIES: METHODS OF PRACTICE §
76.1 (West, 5th ed. 2011).
16.
Id.
Gregory J. Hobbs, Jr., Colorado Water Law: A Historical Overview, 1 U. DENV.
17.
WATER L. REV. 1, 3, 4, 15 (1997).
18. Id. at 10.

19. COLO. REv. STAT. 37-92-305(4)(a) (2012); see also Melinda Kassen, Statutory
Expansion of State Agencies'Authority to Administer and Develop Water Resources in
Response to Colorado's Drought,7 U. DENV. WATER L. REV. 47, 53 (2003).
20.

Casey S. Funk, Basic Storage 101, 9 U. DENV. WATER L. REV. 519, 522-25

(2006).
21. COLO. REV. STAT. § 37-92-401(1)(a) (2012).
22. Id. § 37-92-301; See Division Of/ices by Major River Basin(s), COLO. Div. OF
http://water.state.co.us/DivisionsOffices/Pages/default.aspx. The seven
WATER RES,
major river basins in Colorado are the South Platte River Basin (Water Division 1); the
Arkansas River Basin (Water Division 2); the Rio Grande River Basin (Water Division
3); the Gunnison River Basin (Water Division 4); the Colorado River Basin (Water
Division 5); the Yarnpa River Basin (Water Division 6); and the Animas River Basin
(Water Division 7).

23.

Id.
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Virtually all of the major rivers in Colorado, and their smaller tributaries, are over-appropriated." This means that under typical circumstances, there are more water rights decreed on paper, and more demands for water, than there is a physical supply of water to meet those
demnands. Accordingly, when new or increased demands arise for water,
one can rarely depend upon appropriating a new, junior water right to
reliably meet that demand.' Water will simply not be available under a
junior priority often enough to provide a reliable water supply. Instead,
people typically obtain water for new uses by purchasing existing, senior,
water rights, and then applying to the water court to change the water
right to the new use."
The good news for latecomers to the water scene, such as energy
producers, is that Colorado has a developed water rights market, which
distinguishes it from most other prior appropriation states. Water rights
in Colorado are considered to be real property rights, which can be severed from the land, and bought and sold." The bad news is that determining whether or not there are sufficient existing water rights available
for transfer to new uses is often a highly localized inquiry. When transferrable water rights are available, the transactions costs of purchasing the
rights, changing them through a water court application process, and frequently dealing with local regulatory and political concerns can be quite
high.' When existing, reliable, and transferrable water rights are not
readily available, acquiring sufficient water rights for a new project frequently involves complex, multi-phased transactions, which both increases the costs and the timetable required to secure the necessary water
supply."
Water rights transactions are often very slow moving. It takes time to
find water-and the more permanent and reliable the needed water supply, the longer it can take to identify water rights that will provide a dependable, long-term source of water. The energy industry may be better
equipped than most water users to absorb the potentially high costs of
water rights transactions.:
However, for fast-moving developments in
energy production, such as the discovery of a new oil or gas field, the

24. Derek L. Turner, Pagosa Area Wter & Sanitation District v. Trout Unlhnited
and an Anti-Speculation Doctrine lor a New Era of Water Supply Planning, 82 U.
CoLo. L. REV. 639, 647 (2011).

25. 94 CJ.S. Waters S 376 (2011).
26. See Klahn, supra note 15, S 76.12.
27. Id.
28. According to a 1990 report, obtaining legal approval for a transfer in Colorado
cost on average $187 per acre-foot, compared with $54 in New Mexico and $66 in Utah.
This figure does not include other types of transactions costs: approval of a transfer
application took an average of twenty-nine months in Colorado, compared with five or
fewer in New Mexico and Utah. Bonnie G. Colby, Transactions Costs and Eficiency in
Western Water Allocation, 72 AMER.J. AGR. EcoN. No. 5, at 1184-92 (1990).
29. Id.
30. See Bruce Finley, Frackingbidders top farmers at water auction, THE DENVER
POST, Apr. 2, 2012, http://www.denverpost.com/entertainmentcolumnists/ci_20306480.
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time it takes to secure a water supply can be a significant limitation. For
these reasons, and as the remainder of this article demonstrates, it is
critical for those in the energy industry to:
(1) understand their water demands, including:
*the amount of water needed,
* the amount of water consumed in the process,
*whether water can be reused,
* whether there are process-related spikes in demand for water,
*whether water storage is needed for a project,
*whether water treatment is needed to meet the demand, and
* how long water will be needed for the project; and
(2) integrate water acquisition into project planning at the earliest
stage possible, and on an ongoing basis in order to ensure that
water is available for project demands when needed.

III. WATER AND ELECTRICITY DO MIX
The generation of electrical power is the end-product of most of the
energy development in Colorado. The state has a number of longestablished electric generation stations, including the historic Ames Hydropower Station above Telluride, the Shoshone Hydropower Station on
the Colorado River above Glenwood Springs, as well as many gas and
coal-fired steam turbine generation stations." However, as the demand
for power increases in Colorado and the West due to population demands, the use of electrically-powered devices surges, and the need to
replace aging power generation infrastructure accelerates, new capacity
for generating electricity requires utility companies to plan for and consider the water requirements necessary to continue to meet electric generation demands.
A.

DEMAND

One cannot address the generation of electricity without also considering water supply." Most electricity-generation technologies use both
steam to power a turbine to create electricity and water to cool-down that

generation equipment. Thus, a large and reliable water supply is required to maintain utility-scale generation." Modern electric power plants
use about two hundred billion gallons of water per day, five times what
31. Hydro, XCEL ENERGY,
http://www.xcelenergy.com/Environnent/Renewable_Energy/Hydro (last visited Feb. 7,
2012); Colorado Overview, U.S. ENERGY INFO. ADMIN., http://www.eia.gov/state/stateenergy-profiles.cfnsid=CO (last visited Feb. 19, 2012).
32. See Kate Galbraith, The Energy- Water Paradox,N.Y.TIMEs BLOG: GREEN (Oct.
24, 2008, 5:45 PM), http://green.blogs.nytimes.con/2008/10/24/the-energy-waterparadox/.
33. See Water Science for Schools: Thermoelectric Power Water Use, U.S.
GEOLOGICAL SURVEY (Dec. 22, 2011, 9:41 EST), http://ga.water.usgs.gov/edu/wupt.htnl
[hereinafter Water Science for Schoolsl .
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they used in 1950." In 2009, the average power plant in the United States
used approximately twenty-five gallons of water for every kilowatt-hour
(kWh) produced." According to the U.S. Department of Energy, cooling
water for thermoelectric generation ranks just behind irrigation/agriculture in total freshwater withdrawals." While Colorado withdraws significantly less water for use in thermoelectric power generation
than most states, water is also more scarce in Colorado than in many
other states-indeed, it is estimated that the Denver metropolitan area will
have a summer water deficit by the summer of 2025, and with this shortage, Colorado is the eighth most vulnerable state for water deficits due to
thermoelectric power generation."
B.

PRODUCING THERMOELECTRIC POWER: THE TECHNOLOGY

Understanding thermoelectric technology is also important for understanding its demand for water. Thermoelectric power production relies
on a fuel source (gas, coal, biomass, nuclear, geothermal or solar) to heat
a fluid (usually water) to drive a turbine, which converts the thermal energy into electricity." Water is also necessary to cool the steam after it
goes through the turbine, and most of the demand for water in thermoelectric plants is cooling water for condensing steam." There are three
types of cooling system designs used in thermoelectric power stations:
open-loop systems (or "once-through" cooling systems), closed-loop systems (or "recirculating" systems), and dry or air-cooling systems.' The
water demand for the generating station depends on the type of cooling
system.
Open-Cooling System. In once-through systems, the cooling water is

withdrawn from a nearby water body, such as lake or reservoir, and subsequently discharged back to the same water body after it passes through

34. Dr. Benjamin K. Sovacool, Running on Empty The Electricity-Water Nexus and
the US. Electric Utility Sector, 30 ENERGY L. J. 11, 13 (2009) [hereinafter Running on
Empid.
35. Id.
36.

BARBARA CARNEY, ET AL., U.S. DEP'T OF ENERGY, WATER REQUIREMENTS FOR

THERMOELECTRIC GENERATION 1 (2011), available at

http://www.netl.doe.gov/technologies/coalpower/ewr/water/pdfs/NETL%20Paper%2Un
esco%20Conference.pdf.
37. Benjamin K. Sovacool & Kelly E. Sovacool, Preventing National ElectricityWater Crisis Areas in the United States, 34 COLUM. J. ENVTL. L. 333, 362-63 (2009)
[hereinafter Preventing National Electricity-Water Crisis]; See also Running on Empty,
supra note 34, at 23, n.64.
38.

CARNEY, ET AL., supra note 36, at 1.

39.
40.

Id. at 2.
Id.
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the condenser to cool the steam." The once-through process therefore
results in relatively high water withdrawal but low water consumption."
Closed-Loop Systems. Closed loop or recirculating systems use wet
cooling towers or ponds to dissipate heat from the cooling water to the
atmosphere." Most of the cooled water is then recycled back to the generating plant to be used again." However, because clean water is evaporated leaving behind salts and minerals, a portion of the cooling water
needs to be discharged to prevent a buildup of minerals and sediment in
the water that could impact cooling ability and electric generating efficiencies.' New water is added into the cooling water supply as water is
evaporated and discharged." As a result, plants equipped with closedloop systems have relatively low water demands for water withdrawal, but
these plants consume a relatively high portion of what they do withdraw
(as compared to open-loop systems)."
Dry-Cooling Systems. Dry-cooling systems use air or air combined
with cooling water to cool steam in power generation stations." In either
case, water withdrawal and consumption in dry cooling systems are
minimal." Because they depend on the ambient air for cooling, drycooling systems are most often used in wetter, colder climates.' Even
though the water demands for dry-cooling systems are significantly reduced, less than one percent of the generating capacity in the United
States uses a dry-cooling system," because it is significantly less efficient
from an energy production standpoint."
C.

WATER RIGHTS AND COMPETING RESOURCES

Not only does cooling for thermoelectric generation compete with
other energy resources for water, it competes directly with municipal,
agricultural, and other industrial water users.' When Xcel Energy, Inc.

PreventingNational Electricity-Water Energy Crisis, supra note 36, at 338. The
41.
open-loop cooling system accounts for 91 percent of United States' water used for thermoelectric power plants. Id.
42.
43.

CARNEY, ET AL., supra note 36, at 2.
Anit Kohli & Karen Frenken, FOOD AND AGRIC. ORG. OF THE UNITED

NATIONS, Cooling Water for Energy Generation and its Impact on National-Level Water Statistics 1 (2011), available at

http://www.fao.org/nr/water/aquastat/catalogues/Therinoelectric-cooling water_2011042
9.pdf.
44. Id.
45. PreventingNationalElectricity-Water Energy Crisis, supra note 36, at 338-39.
46. Id.
47. Kohli & Frenken, supra note 43, at 1.
48. PreventingNationalElectricity-Water Crisis, supra note 36, at 372.
49. Id.
50. Id.
51. CARNEY, ET. AL., supranote 36, at 3.
52. PreventingNationalElectricity-Water Crisis, supra note 37, at 372.
See U.S. DEP'T OF ENERGY, ENERGY DEMANDS ON WATER RESOURCES: REPORT
53.
TO CONGRESS ON THE INTERDEPENDENCY OF ENERGY AND WATER (2006), available at
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was planning for a new generating unit at its Comanche Station near
Pueblo, Colorado, water supply was a major consideration." Water requirements for the new unit using a traditional closed-loop system would
have been significant, and likely would have required Xcel to acquire and
change existing agricultural rights for industrial purposes. However, Xcel
designed the new 750-megawatt unit with a low-water use system (aircooled condenser).i This system reduced the unit's water use by about
half." As a result, Xcel was able to contract with the Pueblo Board of
Water Works to meet the water demand of the new unit, rather than having to buy and convert agricultural water rights from local farmers."
Utility companies generally must make these types of decisionsweighing capital costs and efficiencies versus water supply costs-each
time new generating capacity is brought online in Colorado. As competition for water increases, utility companies will likely have to look toward
technological solutions to reduce their water demand in order to produce
energy economically and meet the political demands of customers who
value water for other uses.

IV. WATER FOR FUEL SOURCES
In order to generate electricity, all generating plants require a fuel
source such as coal, gas, geothermal water (in the case of hydroelectric
generation), or solar.' In addition to the water used for the production of
electricity, there are varying demands for water in the development of the
fuel sources used in the electric generation plants." Water use varies by
fuel source, but includes uses such as fracking unconventional oil and gas
wells, cleaning sulfur from coal, and washing dusty solar panels. But, in
virtually every case, water is required to develop fuel, further demonstrathttp://www.sandia.gov/energy-water/docs/ 121 -RptToCongress-EWwElAcommientsFINAL.pdf.
54. Comanche Generating Station: Environmental Hijhhghts, XCEL ENERGY,
http://www.xcelenergy.com/AbouLt_Us/OurConpany/PowerGeneration/ConancheG
eneratingStation (last visited Dec. 22, 2011).
55. Id.; Xcel Energy Selects PreleTred Site ForNew Coal Gencration, XCEL ENERGY
(Feb. 17, 2004),
http://www.xcelenergy.com/AboutUs/EnergyNews/NewsArchive/XcelEnergy selects
preferred site fornewcoalgeneration.
56. Comanche GeneratingStation: Environmental Highlights,supra note 54.
57. See Chris Woodka, Water Board Approves Power Plant Lease, PUEBLO
CHEFTAIN (July 20, 2005, 12:00 AM), available at
http://www.chieftain.com/metro/articled8eac477-855b-56b7-8c3f-22dff5972877.html.
58. Coal, ENVTL. PROT. AGENCY, http://www.epa.gov/cleanenergy/energy-andyou/affect/coal.html(last visited Feb. 20, 2012); Natural Gas, ENvTL. PROT. AGENCY,
http://www.epa.gov/cleanenergy/energy-and-you/affect/non-hydro.html (last visited Feb.
20, 2012); Non-Hydroelectric Renewable Energy: Electricity from Non-Hydroelectric
Eneigv Sources, ENVTL. PROT. AGENCY, http://www.epa.gov/cleanenergy/energy-and-

you/affect/natural-gas.html (last visited Feb. 20, 2012).
59. See Water Quality Issues of Electricity Production: Consumption of Water Resources, PACE UNIVERSITY, http://www.powerscorecard.org/issue detail.cfn?issueid=5
(last visited Jan. 29, 2012).
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ing the close connection between energy development and water. Below
is a discussion of several fuel sources produced in Colorado and the water required for development.
A.

COAL

In the United States, coal is still "king"-coal mining operations extract one billion short tons of coal annually, and the energy content of
that coal in the United States is comparable to the energy available from
worldwide oil reserves.' The amount of water used in coal mining varies
greatly depending on the method of mining, the equipment used, and the
availability of water."' In the western United States, most coal is found in
seams of sedimentary layers that lie near the surface; as a result, surface
mining is the dominant method of coal extraction in Colorado." Coal
production in Colorado averaged approximately 32.6 million tons per
year between 2001 and 2007.' In 2008, approximately thirty-two million
tons of Colorado coal was produced for a total value of production at
$887.7 million based on production data provided by the Colorado Mining Association." Coal is used to generate sixty-five percent of Colorado's
electricity supply."
Coal is a solid, brittle carbonaceous sedimentary rock, made up of
carbon, hydrogen, oxygen, nitrogen, and lesser amounts of sulfur and
other trace elements." There are several different types of coal: 1). lignite, 2) subbituminous, 3) bituminous, and 4) anthracite." Colorado coal
is generally of a higher quality compared to coal in the East, with low ash,
sulfur, and mercury levels and high heat value.' The sulfur content in
Colorado coal is approximately four times lower than the bituminous coal
present in the eastern United States."
60. DOUGLAS KENNEY & ROBERT WILKINSON, THE WATER-ENERGY NEXUS IN THE
AMERICAN West 33-4 (2011).
61. JIM MAVIS, WATER USE IN INDUSTRIES OF THE FUTURE: MINING INDUSTRY 50

(2003), available at
http://wwwl.eere.energy.gov/manufacturing/industriestechnologies/inining/pdfs/water-u
semining.pdf.
U.S. DEP'T OF ENERGY, EMERGING ISSUES FOR FOSSIL ENERGY AND WATER:
62.
INVESTIGATION OF WATER ISSUES RELATED TO COAL MINING, COAL TO LIQUIDS, OIL
SHALE, AND CARBON CAPTURE AND SEQUESTRATION 10 (2006), available at
http://www.netl.doe.gov/technologies/oil-gas/publications/AP/IssuesforFEandWater.pdf.
63. WATER NEEDS ASSESSMENT, supra note 4, at 3-13.
64. Colorado Mining Association, Mining Facts & Resources: Unique Facts About
Colorado Mining, http://ww.coloradonining.org/incniningfacts.php (last visited Jan.

22, 2012).
65. Id.
66. COLO. DEP'T OF NAT. RESOURCES, COLORADO COAL: ENERGY SECURITY FOR
THE FUTURE, COLORADO GEOLOGICAL SURVEY, VOL. 8., No. 2, at 2 (2005), available at
8
http://geosurvey.state.co.us/pubs/Documents/rtv n2 1.pdf.

67.
68.

Id. at 4.
Id. at 2.

69.

See WATER NEEDS ASSESSMENT, supra note 4, at 3-15.

70.

Id.
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1. Water Demands
Surface mining requires significantly less water than underground
mining, and U.S. Department of Energy estimates put water quantity
needs for coal mining at about ten to 150 gallons per ton of coal produced." In Colorado surface coal mining, water is mostly used for three
activities: 1) mining (and air quality) demands associated with dust suppression via spraying along conveyer belts, at railway and truck docks,
and along access roads; 2) preparation and washing demands from coal
by placing coal in pools of high-density water; " 3) reclamation and grading associated with disturbed areas resulting from mining, though this last
use is a one-time (or few times) water demand that occurs once the producer closes portions of the mine that are no longer producing coal and
reclaims the surface with plantings." But water demands associated with
coal mining typically are not significant; many coal mines actually produce more water through dewatering activities than they consume to support mining operations." However, water needs increase dramatically
where unconventional coal production activities, like liquefaction or gasification, occur."
2. Regulatory Framework
The federal Surface Mining Control and Reclamation Act of 1977
("SMCRA") is, as its name implies, focused on surface coal mining." It
was enacted by Congress in 1977 to regulate surface mining in a manner
to reduce impacts to land, air, and water resources." In Colorado, the
use of water for mining coal is regulated both at the federal and state levels." One of the SMCRA's distinguishing features is the underlying premise that coal mining should constitute a temporary land use and that
mined lands should be reclaimed and returned to the "approximate
original contours" that existed prior to mining operations."

71.
MELISSA CHAN ET AL., U.S. DEP'T OF ENERGY, EMERGING ISSUES FOR FOSSIL
ENERGY AND WATER: INVESTIGATION OF WATER ISSUEs RELATED TO COAL MINING,
COAL TO LIQUIDS, OIL SHALE, AND CARBON CAPTURE AND SEQUESTRATION 11 (2006),
available at

http://www.netl.doe.gov/technologies/oil-gas/publications/AP/IssuesforFEandWater.pdf.
72. WATER NEEDS ASSESSMENT, supra note 4, at 3-19.
73. Id.
74. Id. at 3-13.
75. Id.
76. MICHAEL S. MCCARTHY & HUBERT A FARBES, JR., FEDERAL AND STATE PERMIT
REQUIREMENTS APPLICABLE TO SURFACE COAL MINING OPERATIONS, 9A ROCKY MTN.
MIN. L. FOUND. INST. 6 (1979).

77.

Id..

78.
See, e.g., COLO. REV. STAT. S 34-33-120(2)(h) (2012); HAROLD P. QUINN, JR. &
BLAIR M. GARDNER, THINGS DONE AND LEFT UNDONE: THIRTY YEARS OF EXPERIENCE
WITH THE SURFACE MINING CONTROL AND RECLAMATION ACT, 54 ROCKY MTN. MIN.
L. FOUND. INST. 19-1 (2008).

79.

See Id.
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The U.S. Department of the Interior, Office of Surface Mining
("OSM") administers the SMCRA programs and delegates regulatory
authority to states with properly designed programs for administering the
substantive standards and procedural aspects of the Act." Colorado
adopted the Colorado Surface Coal Mining Reclamation Act
("CSCMRA") in 1979." The CSCMRA tracks the SMCRA closely, with a
few changes unrelated to issues of water quantity or water availability."
Under both regulatory regimes, water quantity concerns arise particularly
as it pertains to reclamation activities.
Under the CSCMRA, each operator is required to adhere to certain
environmental protection performance standards, and must create "permanent impoundments of water on mining sites as part of reclamation
activities only when it is adequately demonstrated that ... such water impoundments will not result in the diminution of water or the quantity of
water available to water rights holders for agricultural, industrial, recreational, or domestic uses." In addition, the CSCMRA also addresses the
surface effects of underground coal mining, requiring coal mining operators to "minimize the disturbances of the prevailing hydrologic balance at
the mine site and in associated off-site areas and to the quantity of surface
water and groundwater systems both during and after underground coal
and during reclamation."" Finally, the CSCMRA requires that coal operators give a detailed description of the measures taken during coal mining and reclamation operations to assure the protection of "the quantity
of water in surface and groundwater systems. Protection measures may
include providing water by exchange, substitution, replacement, or augmentation, as appropriate under state law."'
As in SMCRA (§ 510 (b)(5)), one of the most significant water-related
provisions in the Colorado coal mining regulations is one designed to
protect alluvial valley floors-where most western farms and ranches are
located. The Colorado Code of Regulations section requires certain performance standards for surface mining operations around alluvial floors."'
Section 407-2:4.24 "establishes minimum environmental protection performance, reclamation, and design standards for surface coal mining operations on or which affect alluvial valley floors in arid or semi-arid regions."" Surface mining operations must preserve the essential hydrologic functions of alluvial valley floors not within a surface mine operation's permit area, and most relevantly, "shall not cause material damage
to the quality or quantity of water in surface or underground water sys-

80.
81.
82.

MCCARTHY & FARBES, supra note 76.
CoLo. REV. STAT. § 34-33-101 (2012).
See id. §§ 34-33-101 to -137.

83.

Id. at § 34-33-120.
Id. at § 34-33-121(2)(a)(III)(i).
Id. at § 34-33-111(1)(m)(III).
COLO. CODE REGs. S 407-2:4.24.1 (2007).
Id. S 407-2:4.24.1.

84.

85.
86.

87.
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tems that supply alluvial floors."" The surface coal mining operation
must also include an environmental monitoring system to ensure that the
quantity or quality of water in the surface or groundwater systems that
supply alluvial floors is protected."
3. Clean Coal
"Clean coal" does not refer to a special type of coal that burns
cleaner than other types. Instead, it refers to advances in technology that
have developed cleaner coal-burning systems that can dramatically reduce
air pollution including carbon dioxide emissions." Some of those technologies include innovations in scrubbing to remove sulfur compounds
from coal before burning," using combustion chambers to remove nitrogen oxide (NOX) from coal before burning to generate electricity," and
using fluidized bed boilers that burn cooler than standard coal boilers to
remove ninety percent of sulfur and nitrogen oxide components." Addressing carbon emissions requires the development and use of carbon
capture and storage for coal-fired power plants-a continuing economic
and technologic challenge." Clean coal is promoted as a way to utilize
abundant domestic coal resources, while addressing the environmental
downsides of burning coal to produce electricity." However, many clean
coal technologies require much more water than conventional coal technologies."
Many clean coal technologies contemplate inclusion of some type of
carbon sequestration addition to reduce or prevent the release of sulfides
and nitrogen oxide into the air." This is often a multi-stage process, and
a significant amount of water can be used at the capture stage as the CO,
88.
89.

Id. § 407-2:4.24.3.
Id. § 407-2:4.24.4(1)(c).

90.
C. LOWELL MILLER; U.S. DEP'T OF ENERGY, CLEAN COAL TECHNOLOGIES,
CLEAR AIR LEGISLATION, AND NATIONAL ENERGY STRATEGY 1358-59, available at

http://www.anl.gov/PCS/acsfuel/preprint%20archive/Files/Merge/Vol-35_4-0003.pdf.
Cleaning Up Coal: The Clean Coal Technology, U.S. DEP'T OF ENERGY (last
91.
updated Mar. 29, 2011),

http://www.fe.doe.gov/education/energylessons/coal/coal-cct2.htm.
92.

Cleaning Up Coal: Knocking the NOx out of Coal, U.S. DEP'T OF ENERGY (last

updated Mar. 29, 2011),
http://www.fe.doe.gov/education/energylessons/coal/coal_cct3.htnl.
93.

Cleaning Up Coah A

"Bed" for Burning Coal?, U.S. DEP'T OF ENERGY,

29,
(Mar.
http://www.fossil.energy.gov/education/energylessons/coal/coal-cct4.html
2011).
94. See Clean Coal Technology & The Clean Coal Power Initiative, U.S. DEP'T OF
(last updated
ENERGY http://www.fossil.energy.gov/programs/powersystens/cleancoal/
Oct. 04, 2011).
95. Id., Cleaning Up Coal: Introduction to Coal Technology, U.S. DEP'T OF
(last
http://www.fossil.energv.gov/education/energylessons/coal/index.html
ENERGY,
updated Oct. 09, 2008).
96.

WATER NEEDS ASSESSMENT, supra note 4, at 3-13.

97. See World Nuclear Association, "Clean Coal" Technologies, Carbon Capture &
Sequestration, http://world-nuclear.org/info/inf83.html (last updated Dec. 2011).
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is separated and stored.' In order to sequester the CO,, the CO has to
be impounded by something, and possible mediums include saline water,
depleted oil and gas reservoirs, and unmineable coal seams." Groundwater contamination can occur if the sequestered CO, migrates or leaks,
potentially impacting the availability of safe or clean water."
B. OIL AND GAS

1. Hydraulic Fracturing Technology
Technological advancements in hydraulic fracturing or "fracking" and
horizontal drilling are opening up reserves and formations where oil and
gas were not previously -retrievable."' In Colorado, over ninety percent of
gas wells are fracked." Fracking is incredibly effective at producing unconventional gas in the Piceance Basin in western Colorado, and energy
companies are also ramping up unconventional oil development in the
Niobrara formation, mainly in northeastern Colorado." Fracking is controversial in terms of its possible effects on water quality, and there is a
growing concern about the amount of water necessary to fully develop the
Niobrara play, if it proves to be as extensive as predicted."' Essentially,
water is a primary component of this technology, which uses up to five

98. Preventing National Electricity-Water Crisis, supra note 37, at 376; see also Jeffrey Logan et. al., Opportunitiesand Challenges for Carbon Capture and Sequestration,
WRI ISSUE BRIEF: CARBON CAPTURE AND SEQUESTRATION, Oct. 2007, at 2, available at

http:// pdf.wri.org/opportunities-challenges-carbon-capture-sequestration.pdf
four different possible approaches to capturing CO,).
99.

(describing

National Energy Technology Laboratory, U.S. DEPARTMENT OF ENERGY, Carbon

Sequestration FAQ Information Portal:Carbon Storage,
http://wmy.netl.doe.gov/technologies/carbon seq/FAQs/carbonstorage2.html (last visited
Feb. 6, 2012).
100. PreventingNational Electricity-WaterCrisis, supra note 37, at 377.
101.

See, e.g., GROUND WATER PROT. COUNCIL & ALL CONSULTING, U.S. DEP'T OF

ENERGY, MODERN SHALE GAS DEVELOPMENT IN THE UNITED STATES: A PRIMER ES-3

(2009), available at
http://wv.netl.doe.gov/technologies/oilgas/publications/epreports/shalegas
09.pdf.
102.
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Hydrauhe Fracturing,COLO. OIL & GAS Ass'N.,

http://www.coga.org/index.php/Hydraulic%20Fracturing (last visited Feb. 4, 2012).
103.
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Niobrara,

COLORADO
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Ass'N.,

http://www.coga.org/index.php/Hydraulic%20Fracturing (follow "Niobrara" hyperlink)
(last updated June 14, 2011); Piceance Basin - Green River Formation- Colorado Oil &
Natural Gas Field, OILSHALEGAS.COM, http://oilshalegas.com/piceancebasin.html (last
visited Feb. 7, 2012).
104. In 2011, there were 3,000 oil and gas well completions, accounting for 0.9 percent of the state's water use. Because the COGCC's focus on fracking has primarily
dealt with water quality issues, at present, the only reason the Commission knows about
water quantity - how much water a company uses is as a result of companies voluntarily
sharing the information - the COGCC does not track the amount of water used separately. See Chris Woodka, State Bores Into Water Data for Oil Drilling,THE PUEBLO
CHIEFTAIN (Dec. 13, 2011), http://www.chieftain.com/news/local/state-bores-into-waterdata-for-oil-drilling/article_91cd38ea-1274-1lel-9802-001cc4cO3286.html.

Volume 15

WATER LAW REVIEW

290

million gallons of water for each well that is fracked, depending on the
type of well."
It is important, here, to highlight the distinctions among unconventional oil and gas resources-e.g. shale gas, shale oil, and coalbed methane. Oil shale-an immature kerogen oil that must be heat-treated either
before or after extraction-is discussed in Section IV(4).
Shale Gas. Approximately 400 million years ago, thick shale was deposited as fine silt and clay at the bottom of relatively enclosed bodies of
water." Methane-formed from organic matter existing at that time-was
buried with the sediment and escaped into sandy rock layers adjacent to
the shale, thus forming the conventional accumulations of natural gas."'
Some of that methane remained locked in the low permeability shale
layers." At present, "Itihe [Energy Information Administration] projects
that there are 827 trillion cubic feet (TcF) of natural gas recoverable from
U.S. shales using the currently available technology."'"
Shale Oil. Similar to shale gas, shale oil is produced directly from
shale oil reservoirs."' (Oil shale, discussed infra, is different and is either
mined, or the reservoir is heated in order to remove the oil shale). Oil
hydrocarbons are trapped in the shale rock, and recent technology developnents, such as fracking and horizontal drilling, now allow developers
to recover them."' Major shale oil plays include the Bakken, in Montana
and North Dakota,"' and the Niobrara, in Colorado."'
Coalbed Methane. Discussed at greater length below, coalbed methane is an unconventional source of natural gas, in that the methane is
adsorbed to coal cleats or fractures in coal seams. Coalbed methane is
held in place by the pressure of the coal seam aquifer,"' and the gas is
released once the water is pumped out."
Fast Facts,
Water
Use
Association,
Oil
&
Gas
105. Colorado
http://www.coga.org/index.php/Hydraulic%20Fracturing (follow "Water Use" hyperlink)
(last visited Feb. 7, 2012).
106.

NAT'L ENERGY TECH. LAB., U.S.

DEPT. OF ENERGY,

SHALE GAS: APPLYING

TECHNOLOGY TO SOLVE AMERICA'S ENERGY CHALLENGES 3 (2011), available at

http://www.netl.doe.gov/technologies/oilgas/publications/brochures/Shale-GasMarch_2
011.pdf.
107. Id.
108. Id.
109. Id. at 4.
110.

Shale Oil, HALLIBURTON,

http://www.halliburton.com/ps/default.aspx?navid-1413&pageid-4787
5, 2012).
111. Id.
112. Id.
113.

(last visited Feb.

NiobraraPlay, HALLIBURTON,

http://www.halliburton.com/ps/default.aspx?navid-2280&pageid-5180 (last visited Feb.
5, 2012).
114. See Wyoming Geology.- Coalbed Methane Information, WYO. STATE
GEOLOGICAL SURVEY,

http://www.wsgs.uwyo.edu/GeologyBySubject/coalbed-methane.aspx
2012) thereinafter Wyoming Geology).
115. See id.

(last visited Feb. 5,

WATER: THE FUEL FOR COLORADO ENERGY

Issue 2

291

2. Water is Major Component in Hydraulic Fracturing Technology
The process of fracking is a well stimulation process used to maximize the extraction of oil, natural gas, and even geothermal energy."' The
process involves the pressurized injection of fluids (comprised mostly of
water), propping agents (such as sand), and various chemical additives
into a geologic formation."' The resulting pressure will exceed the
strength of the rock, and the fluid opens or enlarges pre-existing fractures
in the rock."' As the formation is fractured, a propping agent, such as
sand or ceramic beads, is pumped into those fractures to keep them from
closing as the pumping pressure is released."' The fracturing fluids-the
water and chemical additives-are returned back to the surface, and the
natural gas or oil will flow from pores and fractures in the rock into the
well for later extraction.
The amount of water required for fracking varies by site and by type
of formation."' According to the Colorado Oil & Gas Commission, two
to five million gallons of water may be necessary to fracture one horizontal well in a shale formation." In some cases, operators can use the fluids
returned from the wellbore to frack more than one well in order to conserve water, money, and perhaps time."
3. Meeting Water Demands for Hydraulic Fracturing
While the overall water demand for fracking in Colorado is small in
comparison to other kinds of water demands, such as agricultural irrigation, it can still present a stumbling block for oil and gas companies because the ability to obtain water varies greatly from place to place, and
also over hydrologic conditions."' For these reasons, it is an element of
resource development worthy of advanced planning. For example, recent
news articles have focused on water supplies used to develop the Niobrara shale in areas along Colorado's Front Range.'" Contract water
haulers are leasing excess municipal water from various cities and towns
and hauling that water to the drill sites." Short-term municipal contracts
may not always be an option, though, particularly if municipal customers
are subject to water restrictions due to drought or other planning pur116. ENVIRONMENTAL PROTECTION AGENCY, HYDRAULIC FRACTURING RESEARCH
STUDY 1, 2 (2010), available at http://epa.gov/tp/pdf/hydraulic-fracturing-fact-sheet.pdf

[hereinafter EPA FrackingStudy].
117.
118.

Id. at 1.
Id.

119. Id.
120. Id. at 2.
121. Id.
122.
Water Use Fast Facts, supra note 105, at 1.
123. Id., at 3-4; EPA FrackingStudy, supranote 116, at 2.
124. See Bruce Finley, Frackingof wells puts big demand on Colorado water, DENVER
PosT Nov. 23, 2011, availableat http://www.denverpost.com/news/ci_19395984.
125. See, e.g., id.
126. Id
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poses." Therefore, assuming the Niobrara develops into a significant
hydrocarbon field, it is likely that oil and gas companies will have to acquire water supplies other than short-term purchases from cities and
towns."

Longer-term water supplies can be difficult to obtain along the South
Platte River downstream of the Denver metropolitan area." This is a
region of the state that has seen substantial water battles in recent years.'"
Farmers who irrigate with wells have had to adjudicate augmentation
plans to cover their out-of-priority depletions."' The two largest plans,
decreed by the Division 1 Water Court in Case Nos. 02CW335 and
03CW99, are managed by subdistricts of the Central Colorado Water
Conservancy District, and together augment over 80.0 wells.'" The
02CW335 plan has provided its members with a marginally increased
ability to pump water." The 03CW99 augmentation plan has not allowed
pumping by its member wells since the water court's initial entry of the
decree approving the plan for augmentation in 2008 due to a lack of replacement supplies.'
In addition to unmet demand for water supplies for agriculture, there
have are several large municipal projects that have been, or are in the
process of being, completed in the same area. For example, Aurora's
Prairie Waters Project captures the city's water using riverside wells,
treats the water, and pumps it upstream for use by Aurora customers.'"
East Cherry Creek Valley Water and Sanitation District and Arapahoe
County Water and Wastewater Authority, in conjunction with Farmers
Reservoir and Irrigation Company and the United Water and Sanitation
District, have acquired large amounts of senior South Platte River irrigation rights and changed those rights for municipal use in the south metro
area.'" Between the shortage of water for existing irrigation demands, and
127.
128.
129.
2007),

Id.
Id.
See Jeremy P. Meyer, S. Platte Water Rift Idles Land, DENVER POST (June 29,
http://www.denverpost.com/headlines/ci_6256517.
See Jerd Smith, Platte River Use Studied, ROCKY MOUNTAIN NEWS (Uune 30,
130.
2007), http://m.rockynountainnews.com/news/2007/jun/30/platte-river-use-studied.
131. See, e.g., Simpson v. Bijou Irrigation Co., 69 P.3d 50, 65, 72-3 (Colo. 2003).
132. Application for Water Rights of Lower Logan Well Users, Inc., Case No.
03CW99, Water Court Division 1 (Feb. 2003); Application for Water Rights of Ground
Water Management Subdistrict of Central Colorado Water Conservancy District, Case
No. 02CW335, Water Court Division 1, 02CW335 (Dec. 2002).
133.
See CENTRAL COLORADO WATER CONSERVANCY DISTRICT, GMS Quota Raised
to 40%(June 22, 2011), http://www.ccwcd.org/gms-quota-raised-to-40/.
134. Telephone Interview with Randy Ray, Executive Director, Central Colorado
Water Conservancy District (April 4, 2012).
135. Prairie Waters Project,FA Qs, AURORA WATER,
http://www.prairiewaters.org/faqs.asp (last visited Feb. 21, 2012).
136.

Northern

Project FAQs,

ECCV

WATER

&

SANITATION

DISTRICT,

http://www.eccv.org/view/66 (last visited Feb. 8, 2012); ACWWA Flow FAQ's, Arapahoe
County Water and Wastewater Authority;
http://www.arapahoewater.org/faq/ACWWAFlowFAQ.html#4 (last visited April 2,
2012).
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the increase in demands from municipalities, the Lower South Platte
River Basin is the focus of intensified competition for reliable water supplies.
How will water demands for energy development fit into the competitive water market on the Lower South Platte River? One factor that sets
the oil and gas industry apart from most other South Platte water users is
that their demand for fracking water is relatively temporary."' The water
needed to frack each well is very short term-it occurs over the course of
days or a couple of weeks." The current water demand for development
of the Niobrara shale is likely to continue for a decade or two, but does
not represent a permanent demand." Accordingly, Colorado's water
rights market may provide the oil and gas industry with the opportunity to
pursue creative options in order to acquire the water necessary for developing the Niobrara and other hydrocarbon reserves, while at the same
time preserving the ability to use water rights for longer-term demands.
One example of such a solution comes out of the Arkansas River baThe Lower Arkansas Valley Water Conservancy District
sin.
("LAVWCD") is working on a plan that uses rotational fallowing to enable irrigators to lease water for temporary use by thirsty cities, water districts, and other water users, while retaining water ownership and irrigation in the Valley." The LAVWCD implemented this plan using the
"super ditch company" model that has found success in California's Imperial Valley." Instead of one farmer selling his water and drying up his
land permanently, LAVWCD's strategy draws from a relatively large

group of irrigators."' Individual irrigators can elect to dry up a small portion of their total irrigated acres, but the aggregate of all these smaller
contributions creates a substantial amount of fully consumable water
available for other uses." This is not to say that such plans come without
transactional costs. This plan still requires that water users go to water
court in order to quantify their irrigation rights and implement augmenta-

137.

See, e.g., CHESAPEAKE ENERGY CORP., WATER USE IN NIOBRARA DEEP SHALE

GAS EXPLORATION 1 (2012) available at http://www.chk.com/nedia/educationallibrary/fact-sheets/niobrara/niobrara wateruse_fact-sheet.pdf.
138. Id.
139. See Debra K. Higley & Dave 0. Cox, U.S. Geological Survey, Oil and Gas Exploration and Development Along the Front Range in the Denver Basfi of Colorado,
Nebraska and Woming 34 (2007) (explaining the scale of potential oil and gas development in the Denver basin).
140. See Arkansas Valley Irrigators Incorporate "Super Ditch Company" LOWER
ARK. VALLEY WATER CONSERVANCY DIST.,

http://www.lavwcd.org/pressreleases/Arkansas-Valley-Irrigators-incorporate-Super-DitchCompany.html (last visited Feb. 11, 2011) Ihereinafter LA VWCD Plan].
141.
Id.
142. Id.
143. According to the LAVWCD, it is expected that irrigators will forgo irrigation of
approximately twenty five percent of their land and lease the water they do not use for
municipal and other use. Feasibility studies show that 60,000 acre-feet or more of water
can be available for lease each year. See LA VWCD Plan, supra note 140.
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tion plans and/or exchanges as necessary.'" However, such solutions can
create incentives for senior water rights owners, particularly farmers, to
enter into water deals that senior water users may otherwise be unwilling
to consider. Such deals can be structured with a lot of flexibility, thereby
enabling energy developers to meet short-term demand, while preserving
long-term water supplies for agriculture.
Another option for obtaining temporary water supplies for fracking is
through a statutorily created Interruptible Water Supply Agreement as
provided in Colorado Revised Statute § 37-92-309." This provision allows for administrative approval for the use of interruptible water supply
agreements without the need for adjudicating an application in water
court." It allows a water rights owner to loan a water right to another
user for a specified length of time, provided that it is not exercised more
than three years in a ten-year period.'" The parties to the interruptible
water supply agreement submit a written application to the State Engineer, which includes a detailed engineering report containing information
such as the historical consumptive use, return flows, terms and conditions
to prevent injury to other water rights users, and a plan to prevent erosion, blowing soils and noxious weeds.'" The application is published in
the appropriate water court resume, and interested parties have thirty
days to provide comments to the state engineer."' The state engineer may
deny the application or approve it with any terms and conditions he determines are necessary to prevent injury to other water users."'
4. Hydraulic Fracturing, Water Quality, and the Impact on
Water Demand
No present-day discussion of hydraulic fracturing is complete without
discussing the water quality issues at the forefront of the recent fracking
controversy. Such water quality issues can also have an impact on water
demand. Although fracking has been used since the 1940's, the recent
escalation of its use to develop unconventional oil and gas fields across
the country has led to growing concern about the potential threats to water contamination, particularly groundwater contamination, from "proThere are two phases of the fracking process where
duced water."'.'
144. See COLO. REV. STAT. 5 37-92-301(2) (2012).
145. See id. S 37-92-309(1) ("This section is intended to enable water users to transfer
the historical consumptive use of an absolute water right for application to another type
or place of use on a temporary basis without permanently changing the water right.").
146. Id.
147. Id. § 37-92-309(2)(a), (3)(c).
148. Id. § 37-92-309(3).
149. Id. § 37-92-309(3)(a).
150. Id. § 37-92-309(3)(b).
151. "Produced water" is naturally occurring water that exists in the formation and is
"produced" along with hydrocarbons. It is usually saline or high in total dissolved solids
("TDS"). In a fracked well, produced water mixes with hydraulic fracturing fluid returning to the surface. The mixture of produced water and hydraulic fracturing fluid "flow
back" is generally referred to in this article as "produced water." NETL, Produced Wa-
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groundwater contamination could theoretically occur. First, during the
actual fracking process, fracking fluid could escape into groundwater if
the integrity of the well casing is insufficient."' Second, because some of
the fracking fluid returns out of the well (flow back), it must either be
reused or disposed of." One technique to manage produced water is to
store it in lined pits on the surface, and let the water evaporate."' If the
pits leak or overflow, contamination of surface or groundwater could result. A second technique for disposing of produced water is to reinject
it into very deep formations through an injection well.'" Again, if the integrity of the injection well casing is insufficient, groundwater contamination could occur through leaking of the produced water. Third, produced water may be treated to meet state water quality standards and discharged to surface water with a permit."' Mishandling of the components
(salts) that are removed during treatment could result in groundwater
contamination.
One way to minimize the risks of produced water is to reuse it to the
extent possible in the fracking process. In Colorado, produced water is
regulated by the Colorado Oil and Gas Conservation Commission
("COGCC")."' Produced water may be reused for future operations;
where there is a high demand for water in other operations, nearly all
produced water is reused for servicing new wells." However, reuse and
recycling rates vary due to field conditions, and, regardless of the formation, current hydraulic fracturing technologies require the use of relatively
low salinity water." High salt content makes pumping the injection fluid

ter Management Information System: Introduction to Produced Water (last visited Feb.
11, 2011), http://www.netl.doe.gov/technologies/pwmis/intropw/index.html [hereinafter
NETL Produced Wateri.
152. See Ken Cohen, "Fracking"FluidDisclosure: Why It's Important,EXxoNMOBIL
PERSPECTIVES (Aug. 25, 2011),

http://www.exxonmobilperspectives.com/20 11/08/25/fracking-fluid-disclosure-why-itsimportant/; cite to DOE SEAB August 2011 report that identified this as key.
153. The COGCC is working to implement reuse plans between operators, and with
the STRONGER Report recommendations, will institute guidelines and requirements
for flowback pits in order to implement those reuse and recycle plans. STRONGER,
COLORADO HYDRAULIC FRACTURING STATE REVIEw 25 (October 2011) [hereinafter

STRONGER Report.
154. See FastFacts:Produced Water, at 2 COLORADO OIL & GAS ASSOCIATION (June
14, 2011), http://www.coga.org/pdfs-_facts/producedwater_fastfacts.pdf
[hereinafter
COGA Produced Wated .
155. See id.
156. Id.
157. Sec 33 U.S.C. § 1342 (2008).
158. Produced Water Treatment and Beneficial Use Information Center, State Regulations: Coloradohttp://aqwatec.mines.edu/producedwater/regs/state/co/index.htm (last
visited Feb. 11, 2012).
159. COGA Produced Water, supra note 154, at 2.
160. Natural Gas Water Usage Facts: Water Recycling, CHESAPEAKE ENERGY
(last
http://www.naturalgaswaterusage.com/Water-Recycling/Pages/information.aspx
visited Feb. 11, 2012).
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difficult and can make the fracturing fluid ineffective."' In some cases,
use of recycled water can increase the power requirements and result in
higher volumes of chemicals needed to reduce friction." Colorado's recent STRONGER Report-which evaluated the effectiveness of COGCC
regulations governing hydraulic fracturing (prior to the new rules released
in December 201 1)-recommended that the COGCC work with the Division of Water Resources to evaluate water use in Colorado and also to
administer programs that maximize water reuse."' Accordingly, there is
also an incentive on the water quality side of the hydraulic fracturing
process to look for ways to maximize the reuse of produced water and
minimize the need for fresh water supplies.
Energy companies are just now starting to explore the water options
available for developing the Niobrara formation in Colorado. Not only
does it appear that developing the Niobrara shale will likely be more water intensive than developing gas in the Piceance Basin on the West
Slope,' but the competition for water in the South Platte Basin has escalated in the past several years due to increased municipal demand on the
Front Range."' These factors may provide additional cost incentive to
energy production companies to treat and reuse produced water, rather
than simply dispose of it as a waste stream."; On the West Slope, treating
produced water for reuse in fracking is far more expensive than simply
disposing of it through reinjection."' However, due to a more competitive
water market on the Front Range, treating produced water for reuse in
fracking may end up being a more viable alternative when developing the
Niobrara shale if the price of fresh water supplies, and the cost of transporting fresh water to the drilling site, become excessive.

161. Gayathri Vaidyanathan, Aternativesjto fresh water eyed for fbacturing, E&E News
GREENWIRE, Mar. 6, 2012, http://connect.sierraclub.org/ActivistNetwork/home l"Teams",
search "Hydrofracking Team", see March 6, 2012 dispatchi.
162. Id.
163. STRONGER Report, supranote 153, at 17.
164. Compare Water Use m NiobraraDeep Shale Gas Exploration,CHESAPEAKE ENERGY
FAcr SHEET 1, at 1 (September 2011), http://wwv.chk.com/Media/Educational-Library/FactSheets/Niobrara/NiobraraWaterUseFactSheet.pdf. (Fracing a single Niobrara deep shale
well requires an average of 4 million gallons of water), 1th Well Completion & Hydraulic FacNATURAL
GAS,
(April 2011),
tung: Piceance Basin, Colorado, ENCANA
http://www.encana.comi/pdf/conmunities/usa/wellcompletionandhvdraulicfracturing(Piceance).p
df. (the water requirement for fracing a well in the Piceance Basin is about 1.2 million gallons of
water).
165. Western Water Assessment: The Challenge of Supply and Demand, UNIVERsrrY OF
COLORADO AT BOULDER: SPRAT, ailableat

http://ww.colorado.edu/front-range/sprat_dmnd.html (last visited Jan. 30, 2012).
166. U.S. DEP'T OF INTERIOR, BUREAU OF RECLAMATION, Oil and Gas Produced Water Management and Beneficial Use n the Western United States, Sept. 2011, aiwlable athttp://wwwi.usbr.gov/research/AVVT/reportpdfs/reportl57.pdf.
167. COLORADO GEOLOGICAL SURVEY, Coalbed Methane Stream Depletion Asavailable at
April
2008,
sessment Study 1iceance, Basin, Colorado,
http://geosurvey.state.co.us/water/CBM%20Water%20Depletion/Documents/Piceance_FinalR
eport.pdf.
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C. COALBED METHANE
1. The Technology: Producing Coalbed Methane

Coalbed methane ("CBM") is natural gas that is trapped within coal
seams.'" It is created either by thermo-chemical reaction or by microbiological action'" The methane is absorbed into the coal cleats (surface
area of the coal) and held by water pressure.'" Coalbed methane is produced by reducing the water pressure by pumping it out of the formation
so that the gas may flow out."' The gas separates from the water and
flows up a separate pipe."' Once CBM is extracted, the gas and water are
divided. The gas is transported via pipeline, while the water is either injected back into the ground, treated, or discharged on the surface."'
CBM accounts for seven percent of natural gas production and eight
percent in United States reserves, with eighty percent of that production
coming from the Rocky Mountain West."' Regional sources for CBM
include: the Piceance Basin (northwestern Colorado), the San Juan Basin
,(southwest Colorado/New Mexico), the Powder River Basin (Wyoming),
the Uintah Basin (Utah), and the Raton Basin (south-central Colorado)."'
To complete production, companies must pump about 12,000 gallons of
water per day, per well, in order to separate the methane.'" Pumping
water during CBM development in basins with deep methane-bearing
coals such as the San Juan, Raton, and Piceance basins is unlikely to
lower the water table of shallow alluvial aquifers, because of the distance
of separation between the two formations. For this reason, Colorado has
taken a unique approach with regard to the potential impact of dewatering CBM formations on existing water rights."'
2. Regulatory and Common Law Framework
i. Colorado's Legal Perspective on CBM Produced Water
Absent a showing to the contrary, groundwater in Colorado is presumed to be "tributary," or hydraulically connected to surface water so as
to require administration within the prior appropriation system."' Pursuant to the Water Right Determination and Administration Act of 1969,
168. Gary Bryner, Coalbed Methane Development in the Intermountain West: Producing Energy and Protecting Water, 4 WYo. L. REV. 541, 543 (2004).
169. See Wyoming Geology, supra note 114 (For more information on the biological
processes of bacteria-produced CBM).
170. Bryner, supra note 168, at 543.
171.
Wyoming Geology, supra note 114.
172. Id.
173. Bryner, supra note 168, at 543.
174. Id. at 541-42.
175. Id. at 542.
176. Id. at 543.
177. See Bryner, supra note 168, at 549-550.
178. Simpson v. Bijou Irrigation Co., 69 P.3d 50, 59 n.7 (Colo. 2003).
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§§ 37-92-101 through -602, Colorado Revised Statute ("C.R.S.") ("1969
Act"), the State Engideer must protect existing rights from injury by curtailing out-of-priority diversions of groundwater that may cause injury to
vested water rights."' In addition, the Colorado Groundwater Management Act requires that all water users obtain a permit from the State Engineer for any "well," which is defined as "any structure or device used
for the purpose or with the effect of obtaining groundwater for beneficial
use from an aquifer."' However, based on their conclusion that produced water was under the exclusive jurisdiction of the COGCC, the
State Engineer's office never regulated groundwater produced in the
course of oil and gas operations."' This position was challenged by a
group of water users, and the case ultimately went to the Colorado Supreme Court."'
As it pertained to CBM production, Colorado water law (as of 2009)
was similar to Wyoming water law, in that produced water from CBM
production constituted a beneficial use of that water, though the water
was not the object of production." In 2009, the Colorado Supreme
Court, affirming a water court ruling, held in Vance v. Wolfe that produced water from CBM development constitutes "beneficial use" and
further, operators of CBM wells must obtain well permits pursuant to the
Ground Water Management Act."' In addition, the Vance decision held
that produced water is not only subject to regulation by COGCC, but is
also subject to the 1969 Act and the Ground Water Management Act."
Accordingly, the Vance decision necessitated that the State Engineer
permit all of the five thousand or so existing CBM wells in Colorado."
ii. Changing the State Regulatory Framework: Produced Nontributary
Groundwater Rules (2 CCR 402-17)
1
In light of the Vance v. Wolfe decision, the Colorado General Assembly passed HB 09-1303,'"' codified in title 37, article 90, sections 137,
179.
180.
181.
BASIS,

COLo. REV. STAT. S 37-92-502 (2011).
COLO. REV. STAT. S 37-90-137(1); Id. § 37-90-103(21)(a).
DEP'T OF NATURAL RES., OFFICE OF THE STATE ENGINEER, STATEMENT OF
PURPOSE, AND SPECIFIC STATUTORY AUTHORITY: PRODUCED NONTRIBUTARY

GROUNDWATER RULEs, 2 CCR 402-17, at 2 (last visited Jan. 23, 2011), available at

http://water.state.co.us/DWRIPub/Produced%20Nontributary%20Ground%20Water/Fin
alProducedNontributaryGroundWater-SOBP.pdf. [hereinafter STATEMENT OF BASIS1.
182. Dave Colvin et al., Origins of Produced Water Regulations in Colorado - A
Brief History, AWRA - Colorado, http://awracolorado.havoclite.com/newsletter/briefhistory-of-produced-water-in-colorado/.
183. Holly Franz & Rebecca W. Watson, Produced Water: Water Rights and Water
Quality.: "A 'Meeting'ofthe Waters"? ROCKY MTN. MIN. L. FOUND. INST., Chapter 12,
at 12-8 (2006) available at http://wsmtlaw.com/publications/.
184. Vance v. Wolfe, 205 P.3d 1165, 1173 (Colo. 2009).
185. Id.
186. Mark Jaffe, Drilling Requires Water Permits, DENVER POST (Apr. 21, 2009),
http://www.denverpost.com/headlines/ci 12187563.
187.

STATEMENT OF BASIS, supra note 181, at 2.
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138(2), and 308(11) of the C.R.S.," the intent of which was to assist the
State Engineer to "efficiently and expeditiously identify those oil and gas
wells that withdraw nontributary groundwater" and administer CBM well
permits accordingly.'" The State Engineer's office promulgated new rules
that: (1) delineated certain areas or geologic formations as nontributary
for the purposes of the State Engineer's administration of produced water; and (2) established an adjudicatory procedure for the State Engineer
to make individual nontributary determinations for the administration of
produced water.'
The first purpose of the rules-to establish certain areas or formations
as "nontributary"-was of critical importance to both the State of Colorado and energy companies conducting CBM operations within Colorado
borders."
Nontributary groundwater is statutorily defined as "that
groundwater, located outside the boundaries of any designated groundwater basins in existence on January 1, 1985, the withdrawal of which will
not, within one hundred years, deplete the flow of a natural stream.""
Unlike tributary water, nontributary groundwater is not administered
within the priority system.'" Therefore, CBM wells extracting nontributary groundwater do not have to meet the regular requirements of 1)
proving no injury to vested rights and 2) submitting augmentation plans to
replace any out-of-priority diversions.'"
Without a categorical determination that certain areas are nontributary, the energy companies would have to quantify the impacts of the
produced water on surface flows, and even more importantly, find existing water rights that could be used to augment the depletions caused by
pumping produced water from the coal bed methane formations." Because the formations tapped for CBM production are often thousands of
feet deep,'"' it is technically very difficult to quantify the amount, timing

188. COLO. REV. STAT. §§ 37-90-137 (2011); § 37-90-138(2) (establishing a reasonable
period of delay-until April 30, 2010-before oil and gas wells must obtain Ground Water Act permits); S 37-92-308(11) (providing an additional transition period-until December 31, 2012-wherein operators of CBM wells that withdraw tributary groundwater
could obtain approval for substitute water plans without having to file applications for

plans to augmentation in water court).
STATEMENT OF BASIS, supra note 181, at 2.
190. Id. at 2-3.
191. See Jaffe, supra note 186 (noting that energy companies are disappointed with
the ruling, but that it only affects wells using nontributary groundwater).
192. COLO. REV. STAT. S 37-90-103(10.5) (2011).
193. COLo. REv. STAT. § 37-92-305(11) (2011).
194. STATEMENT OF BASIS, supra note 181, at 1-3.
195. See id.
196. For example, the San Juan Basin ranges from 550 to 4,000 feet in depth, and
parts of the Piceance Basin are up to 6,000 feet deep. ENVTL. PROT. AGENCY,
189.

EVALUATION OF IMPACTS TO UNDERGROUND SOURCES OF DRINKING WATER BY
HYDRAULIC FRACTURING OF COALBED METHANE RESERVOIRS STUDY 5-2 to 5-3 (2004),

availableat
http://water.epa.gov/type/groundwater/uic/class2/hydraulicfracturing/wellscoalbedmetha
nestudy.cfm.
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and location of depletions attributable to the produced water. Moreover,
because of the deep formations, the lagging impact of developing produced water extends out over many, many years."' This means that any
requirement to augment such depletions would also extend out decades
or even hundreds of years into the future. In other words, for CBM production to continue to be economically viable in Colorado, it is important
that most of the CBM wells are considered nontributary.
Prior to these rules, there was no procedure in place for the State
Engineer to determine whether waters produced during CBM extraction
were or were not nontributary." The purpose of the new rules is to create an efficient means for the State Engineer to determine which of the
current wells that withdraw produced groundwater are nontributary,
thereby requiring permitting under C.R.S. § 37-90-137(7), and which are
tributary-thereby requiring water court adjudication, and that any out-ofpriority depletions caused by the production of water during coalbed
methane development be augmented."
The State Engineer made the following determinations about which
areas of Colorado are considered nontributary for the purposes of the
well permitting scheme required under C.R.S. § 37-90-137(7)."

197. For instance, after 30 years of mining the West Decker Mine in Montana, 10 feet
of drawdown were recorded at a distance of about 5 miles from the mine. JOHN
WHEATON &JOHN METESH, POTENTIAL GROUND-WATER DRAWDOWN AND RECOVERY
FROM COALBED METHANE DEVELOPMENT IN THE POWDER RIVER BASIN, MONTANA 13

(2002), available at
http://wayw.blm.gov/pgdata/etc/medialib/bim/mt/field-offices/miies-city/og-eis/techdocs.
Par.26011 .File.tmp/CBM3DGWReport.pdf.
198.

STATEMENT OF BASIS, supra note 181, at 3.

199.
200.

Id. at 3-4.
Id. at 11-34.
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Area Designated As
Nontributary

Nntributary
Designation

Piceance Basin

Mesaverde
Formation

Rule
17.7.D.1

Neslen Formation

Shallow
Formations

Cameo and South Canyon
Coal Groups (in the
Muddy Creek Drainage
North of Paonia Reservoir
in Delta and Gunnison
Counties)
All Neslen Formation
within Piceance Basin in
Garfield and Rio Blanco
Counties
Undifferentiated Wasatch
Formation, middle and
lower Wasatch
Formation, Iles Formation of the Mesaverde
Group, Williams Fork
Formation of the Mesaverde Group, and undifferentiated
Mesaverde Group, within
certain delineated areas in
Rio Blanco, Garfield,

Mesa, Delta, and Pitkin
Counties.
Rangely Oil Field in Rio
Blanco County
Wilson Creek Oil Field in
Rio Blanco County

Weber Formation
Morrison and

Entrada Sundance
Formations

Northern San
Juan Basin

Paradox Basin

Fruitland

Rule

Formation

17.7.D.2

A Pictured Cliff,
Cliff House,
Menefee, Point
Lookout, and
Dakota
Formations
Paradox
Formation

All Fruitland Formation
Within delineated areas
in Southwestern Colorado

Hovenweep Shale, Gothic
Shale, and Desert Creek
Members within Mesa,
Montrose, San Miguel,
Dolores, and Montezuma
Counties
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B~asin/Fiel
(Name)

Formation (Namne)
Wash

Sand Wash
Basin

DenverJulesburg Basin

Rule
Dictating
Noiflhibuta3/
Designation

From Fort Union
Formation, Lance
Formation, Lewis
Shale, Meseverde
Group, Baxter
Shale, Frontier
Formation
Wasatch
Formation
Pierre Shale Formation, Lower
Pierre Shall Formation, the Niobrara Formation,
the Carlile Formation, the Greenhorn Formation,
the Graneros
Formation, the
Dakota Group,
and the Lyons
Formation

o
Volume
15

Area Designated As
Nontributary
Mowry Shale, Dakota
Sandstone, Nugget Sandstone, and Hiawatha
Member of the main body
of the Wasatch Formation
in Moffat County.
Hiawatha and West Hiawatha Gas Fields
Parkman, Sussex, and
Shannon Members of
Pierre Shale Formation;
within certain delineated
areas in northeastern
Colorado.

As a result of these findings, the producers of wells within these areas, although required to obtain a well permit from the State Engineer's
office, do not have to attempt to quantify the out-of-priority depletions
associated with produced water, nor find alternative water supplies to
replace those depletions on a virtually permanent basis."' Under the new
State Engineer rules, wells outside of these formations may also seek a
nontributary designation pursuant to the adjudicatory process established
therein." The new State Engineer rules appear to have balanced the
concerns of water rights users, who have been provided with a forum to
demonstrate injury to their rights by the production water in the CBM
process, and energy producers, who can continue to produce CBM efficiently at least in nontributary-designated formations.
D. OIL SHALE
Commentators have again suggested that an oil shale boom is coming
to Colorado in the next decade." Oil shale is attractive due to its abun201. See id. at 1-3.
202. Id. at 2-3.
203. Carrie Covington Doyle, The Modern Oil Shale Boom: An Opportunity for
Thoughtful Mineral Development, 20 COLO. J. INT'L ENvTL. L. & POL'Y 253, 254
(2009).
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dance and potential as a domestic source of oil-it is a sedimentary rock
that contains solid bituminous materials (known as kerogen) that are released as petroleum-like liquids when the rock is heated.' The biggest
known resource for oil shale lies in the Green River Formation, located
at the intersection of Utah, Wyoming, and Colorado (known as the
Piceance Basin), which may contain as much as 800 billion to 1.8 trillion
barrels of oil resources.' Over seventy percent of those oil shale deposits are lie within federal lands and fall under the regulatory authority of
the U.S. Department of the Interior, Bureau of Land Management
("BLM")." Reserve estimates in the area of Colorado surrounding
Grand Junction indicate there are 1.5 to 1.8 billion barrels (bbl) of retrievable oil."'
1. History of Oil Shale Development in Colorado
Coloradans have known about significant oil shale reserves since the
late 19th century," and have attempted to take advantage of this resource
since that time. For as long as the energy industry can remember, oil
shale development has been "around the corner." However, until recent
technological developments, oil shale was difficult to develop." Energy
companies have attempted to harness the oil shale resources in Colorado
for over a century; many of those companies hold at least somewhat senior water rights, and this fact may have major implications for the West
Slope in particular."'
Shell, a subsidiary of Royal Dutch Shell, has slowly acquired water
rights and cropland in the Piceance Basin." for the purposes of oil shale
research and development-indeed, Shell states that it believes oil shale
development will become commercially viable "in the next decade.""'

204.

About Oil Shale, OIL SHALE AND TAR SANDS PROGRAMMATIC EIS INFO. CTR.,

http://ostseis.anl.gov/guide/oilshale/index.cfm (last visited Feb. 9, 2011).
205. Covington Doyle, supra note 203, at 261-62.
206.
Id. at 262. See also BUREAU OF LAND MANAGEMENT, U.S. DEP'T OF THE
INTERIOR, FES 08-32, PROPOSED OIL SHALE AND TAR SANDS RESOURCE MANAGEMENT
PLAN AMENDMENTS TO ADDRESS LAND USE ALLOCATIONS IN COLORADO, UTAH, AND
WYOMING AND FINAL PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT (2008),

available at http://ostseis.anl.gov/.
207.

See WATER NEEDS ASSESSMENT, supra note 4 at 3-26.

208. See Center for the American West, What Every Westerner Should Know About
(last
Oil Shale, http://www.centerwest.org/publications/oiIshale/2historv/1boom.php
visited Feb. 8, 2012) [hereinafter Every WesterneM.
209. Id.
210. Most hold senior rights from the 1950s, but some hold water rights from as far
back as the 1890s. See LAWRENCE J. MACDONNELL, WESTERN RES. ADVOCATES,
WATER ON THE ROCKS: EXECUTIVE SUMMARY, available at
http://www.westernresourceadvocates.org/land/wotrreport/index.php.
211. See Steve Lipsher, Colorado's oil shale draws Shell's interest, THE HOUSTON
CHRONICLE (May 11, 2008), http://www.chron.com/business/energy/article/Colorado-soil-shale-draws-Shell-s-interest-I 785278.php.
212. See SHELL, Operations Overview,
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Oil shale development has been susceptible to crude oil boom-andbust cycles and development of oil shale has begun only to be halted a
number of times." One of the more recent cycles began in 2005 when
Congress declared, in the Energy Policy Act of 2005 ("EPACT"), that oil
shale development should take priority as a "strategically important resource."' This statutory provision tasked BLM with oil shale leasing to
Early in 2006, BLM, by
promote rapid commercial development.'
rulemaking, granted research and development leases in Colorado."' But
EPACT directed an accelerated move to commercial oil shale development, and to facilitate oil shale leasing BLM began an environmental
analysis of a leasing program."' In 2007 a Draft Programmatic Environmental Impact Statement ("PEIS") was issued for public comment and
completed in 2008."' The Record of Decision identified areas open for
leasing and amended eight Resource Management Plans to allow for leasing of oil shale."' In addition, commercial oil shale rules were promulgated.' However, when Secretary of the Interior Ken Salazar arrived in
2009, he pulled back on the reins of commercial oil shale. Instead of
expediting the development process of oil shale, as the EPACT 2005
directed, Secretary Salazar slowed the process,"' explaining that he would
take a "judicious approach to oil shale development [that] will help
Western Slope communities avoid any unfortunate bust that comes from
an unchecked boom on commercial leasing."'
In February 2011, Secretary Salazar directed that the Department of
Interior take a "fresh look" at oil shale and review the commercial rules

http://www.shell.us/home/content/usa/aboutshell/shell_businesses/upstream/ (last visited
Feb. 6, 2012).
213. The Colony Oil Project in Parachute Creek was spearheaded by Exxon in the
early 1980s after the oil embargo in the 1970s fanned the flames of fear over reliance on
foreign oil. After the oil bust in 1982, Exxon shut down the Colony Oil Project - a $5
billion project. See ANTHONY ANDREWS, CONGRESSIONAL
DEVELOPMENTS IN OIL SHALE, at CRS-29 (2008), available at

RESEARCH

SERVICE,

http://www.fas.org/sgp/crs/misc/RL34748.pdf.
214. Id. at Summary; Energy Policy Act of 2005 S 369, Pub. L. No. 109-58 (2005).
215. ANDREWS, supra note 213.
216. See CTR. FOR THE AM. W., We'll Get it Right Next Time: Commercial Leasing
(last visited Jan. 23, 2011), available at
[herehttp://www.centerwest.org/publications/oilshale/4getitright/2commercial.php#30
inafter Get ItRighit
217. Energy Policy Act § 369(d).
218. Get It Right, supra note 217.
219. See BUREAU OF LAND MGMT., Details on the Oil Shale & Tar Sands PEIS,
http://www.blm.gov/wo/st/en/prog/energy/oilshale_2/PEIS-details.html (last visited Feb
9, 2012).
220. Id.
221. See Stephen Power, Interior Secretary Scraps Oil-Shale Leasing, THE WALL
STREETJOURNAL (Feb. 25, 2009), available at
http://online.wsj.com/article/SBl23560039534376131.html.
222. Get It Right, supra note 216.
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for oil shale development'" and BLM began a new planning process for
oil shale." One of Secretary Salazar's noted concerns was the "protectlion] of water supplies in the arid West" and the Rule's low royalty
rate.'" On February 3, 2012, the BLM issued a new Draft Programmatic
Environmental Impact Statement for oil shale and Tar Sands with a
comment period closing on May 4, 2012.'" How this story will unfold is
anybody's guess, but so long as oil and gas companies remain interested
in developing technologies making oil shale commercially viable,' oil
shale development will remain a potentially significant future water demand in Colorado.
2.

Oil Shale Production Techniques

The two methods generally under discussion for extracting oil from
shale rock are surface retort and in situ underground retort.'" Surface
retort-the older of the two technologies-involves mining the shale out of
the earth First and then extracting or retorting the oil from the shale
above ground.'" Above ground oil shale retort is plagued by environmental concerns. In particular, it requires access to significant amounts of
water.'" In situ underground retort uses heat to extract oil from the shale
while the rock is in place underground." Currently, oil companies are
using BLM research and development leases to test in situ technology to
extract oil from the shale. In some cases, the heating process, which itself can require significant power, can take years before the oil is adequately heated and extracted from the shale so that it can be pumped to
the surface." However, until the regulatory environment is more settled
and the long-term economics are viable - the cost of producing oil from
223. Press Release, BUREAU OF LAND MGMT., Salaza- Technology, Water Supplies,
and Fair Return Must Guide Nation's Oil Shale Program (Feb. 5, 2011), available at
http://www.blm.gov/wo/st/en/info/newsroom/201 1/february/NR_02_15_2011 .html.
224. Notice of Intent to Prepare a Programmatic Environmental Impact Statement
(EIS) and Possible Land Use Plan Amendments for Allocation of Oil Shale and Tar
Sands Resources on Lands Administered by the Bureau of Land Management in Colorado, Utah, and Wyoming, 76 Fed. Reg. 21003 (proposed April 14, 2011), available at
http://www.blm.gov/wo/st/en/prog/energy/oilshale_2.htmil.
225.

Id. See also U.S. Gov'T AccoUNTABILITY OFFICE, GAO- 11-35, ENERGY-WATER

NEXUS: A BETTER COORDINATED UNDERSTANDING OF WATER RESOURCES COULD
HELP MITIGATE THE IMPACTS OF POTENTIAL OIL SHALE DEVELOPMENT (2010), avail-

able at http://www.gao.gov/products/GAO- 11-35.
226. Fed. Reg. (Feb 3, 2012) available at
http:// http://ostseis.anl.gov/documents/index.cfm (Colorado lands open to federal oil
shale leasing were reduced by approximately ninety percent - 350,000 acres to 35,308).
Bruce Finley, "Federal officials scale back plan to open Rocky Mountain land to shale
development," Denver Post (Feb. 3, 2012).
227. SHELL, supranote 212, at Colorado.
228. Covington Doyle, supra note 203, at 263.
229. Id.
230.

ANDREWS, supra note 213, at CRS-7.

231.
232.

Covington Doyle, supra note 203, at 264.
Get It Right, supra note 216.
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oil shale is currently greater than sixty dollars per barrel" and oil shale
becomes economically viable when oil prices are higher and stay high, it
is likely that oil shale remains in the more distant future.
3. Water Demand for Oil Shale Production
Even if the lower water use estimates of three to four barrels of water
per barrel of oil shale" are correct," oil shale development requires large
quantities of water. To develop Colorado's estimated oil shale reserve,
the direct demand (1.55 million bbl) will require approximately 100,000
acre-feet per year, according to a February 2011 Colorado River Water
Conservation District ("CRWCD") Study.' This number was cut drastically from an earlier study (the CRWCD's Phase I Study), where the estimate suggested approximately 400,000 acre feet per year to produce
Colorado's recoverable oil shale." The CRWCD notes, however, that
the study is not predictive, and that the water needs for oil shale development will vary depending on technological improvements, economic
viability, future demand, and other limitations such as environmental
permitting requirements."
In anticipation of oil shale development, oil companies have established conditional water rights associated with more than 200 separate
proposed structures, including reservoirs. and pipelines in the Colorado
River and White River Basins." Collectively, these rights would enable
the direct diversion of more than 10,000 cubic feet per second and the
storage of more than 1.7 million acre-feet." If energy companies were to
exercise their decreed water rights, Western Resource Advocates
("WRA"), a Colorado conservation organization, argues there would be
four major impacts on traditional water use in Colorado: 1) impacts on
agriculture;"' 2) impacts on junior users;.. 3) restrictions on the 1922
Colorado River Compact;' and 4) impacts on endangered fish."'
233. About Oil Shale, supra note 204.
234. WATER ON THE ROCKS: EXECUTIVE SUMMARY, supra note 210, at xiii.
235. Initial process water requirement estimates of 2.t to 5 barrels of water per barrel
of oil developed in the 1970s has declined to the present estimated 1 to 3 barrels of
water per produced barrel of oil shale. See DOE OFFICE OF PETROLEUM RESERVES, Fact
Sheet: Oil Shale Water Resources,
fossil.energy.gov/.../reserves/npr/Oil _ShaleWaterRequirements.pdf (last visited Jan.
23, 2011).
236. COLORADO RIVER WATER CONSERVANCY DIST., ENERGY DEVELOPMENT WATER
2011),
(Feb.
at
iii
REPORT,
11
FINAL
PHASE
ASsESsMENT:
NEEDs
http://www.crwcd.org/media/uploads/EnergyDevelopmentWater NeedsAssessment_
PhaseIIFinal-Report.pdf. thereinafter CRWCD REPORT1.
237. Id. at iii.
238. Id. at iv.
239. WATER ON THE ROCKS: EXECUTIVE SUMMARY, supra note 210, at v.
240. Energy companies have also acquired full or partial ownership of over 100 existing irrigation ditches, with rights to divert more than 650 cfs for oil shale deposits. See
id.
241. Id. at xiv ("Energy companies own large portions of the water rights historically
used to irrigate lands in the region...Should oil shale move beyond the research phase,
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The water rights associated with oil shale development have, from
time to time, come under legal challenges from other water rights users.
In 1999 and 2000, there were a series of cases challenging oil companies'
conditional water rights appropriated for oil shale development on the
basis that (1) the companies had failed to diligently develop the water
rights; (2) the companies could not meet the statutory requirement
(C.R.S. § 37-92-305(9)(b)) that they "can and will" develop the water
rights and put them to beneficial use within a reasonable time, and; (3)
that the water rights were speculative because it was unlikely that commercial scale oil shale development would occur."
The Colorado Supreme Court determined that, in addition to the
reasonable diligence requirement," the "can and will" standard and the
anti-speculation doctrine would be applied in the context of an application for diligence for conditional water rights." However, the Colorado
Supreme Court also held that the current economic infeasibility of oil
shale extraction due to low oil prices could be taken into account, and
thus determined that OXY USA, Inc. had met its burden of proof demonstrating that it had diligently developed its conditional water rights."
More recently, in July of 2011 the water court in Water Division No.
6 nullified 140,000 acre-feet of White River Basin conditional water
rights, some of which were intended for use in potential oil shale development, on the basis that the Yellow Jacket Water Conservancy District
did not have the requisite quorum of directors necessary to authorize the
filing of diligence applications when the same were filed by the District's
secretary and general counsel in 2009." The District has appealed the
water court ruling to the Colorado Supreme Court.' If unsuccessful on
many...of these rights would be changed in use, and the lands historically irrigated would
be taken out of agriculture.").
242. An outcome of oil shale development would be the displacement of existing uses
to new oil-shale-related uses with senior priorities - as some of these rights date back to
the 1950's, more junior uses would be affected in western Colorado and the Colorado
Front Range. See id.
243. As increased consumption would increase the risk of a "call" by the Lower Colorado Basin states against the Upper Basin, decreasing the legal availability of water under
the 1922 Colorado River Compact's associated laws and requirements. See id.
244. According to the U.S. Fish and Wildlife Service, additional depletions from the
Colorado River Basin would jeopardize the continued existence of four species of fish any new water development program would be required to follow regulations associated
with protection of the endangered fish. See id.
245. Mun. Subdistrict, N. Colo. Water Conservancy Dist. v. Getty Oil Exploration
Co., 997 P.2d 557 (Colo. 2000); Mun. Subdistrict, N. Colo. Water Conservancy Dist. v.
OXY USA, Inc., 990 P.2d 701 (Colo. 1999); Mun. Subdistrict, N. Colo. Water Conservancy Dist. v. Chevron Shale Oil Co., 986 P.2d 918 (Colo. 1999).
246.. OXY 990 P.2d at 705-06.
247. Id. at 707-08.
248. Id. at 711-12.
249. In re Yellow Jack Water Conservancy Dist., No. 09CW48, 09CW50 (Colo. Dist.
Ct., Water Div. No. 6,July 1, 2011)
250. Colorado Supreme Court Case No. 2011SA306 and 2011SA307, Consolidated
into Case No. 2011SA306.
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appeal, the District could apply for new conditional water rights, though,
if granted, it would have lost its priority date of the voided rights." Some
observers believe that the water court decision is one which shows disfavor for oil shale development." Whether that is true or not, if upheld,
this decision, and other inevitable future challenges to the water rights
appropriated for oil shale development, could have significant impact on
energy development because of the potential impact on actual water
availability.
4. Protecting Water Quality
In addition to refining the extraction process, companies with oil
shale interests are attempting to reduce water demands associated with oil
shale production and develop techniques to protect water quality in the
nearby alluvial aquifers. Shell engaged in testing the viability of an underground freeze wall-one that is designed to create an impermeable
frozen barrier that will surround the heat zone-in order to protect nearby
groundwater from contamination." American Shale Oil is working on a
similar project to protect groundwater, but intends to drill into deeper
layers of the oil shale below the Piceance Basin's aquifers." Chevron
plans-to target shale beds capped by impermeable geological formations,
in an effort to prevent groundwater from seeping into the contaminated
rubble left behind from the extraction process.' A successful technology
to prevent groundwater contamination will be a key factor for commercial
scale oil shale production to become a reality in Colorado.
E. SOLAR
1. The Technology: Producing Solar
Production of photovoltaic solar energy ("PV") is the world's fastest
growing technology, and because demand is increasing and technology
improvements for producing solar panels are improving, costs for installing direct-use PV systems have .dropped.' Considering the rapidly de-

251. Dennis Webb, Oil Shale Water Rights Nullified, GRAND JUNCTION SENTINEL,
July 1, 2011, availableat
http://wvw.gjsentinel.com/special sections/articles/oilshale-water-rights _nullif.
252. See Press Release, WESTERN RES. ADVOCATES, Coalition Praises Decision to
Terminate Oil Shale Water Rights: Decision Upholds Agric. Traditions and Healthy
Rivers (ulv 5, 2011), available at
http://www.westernresourceadvocates.org/media/archivel l/YellowJacketwaterrights7-51 I.pdf.
253. Get It Right, supra note 216, at 19.
254. Id. at 19-20.
255. Id.
256. Joseph Glennon & Andrew Reeves, Solar Energy's Cloudy Future, 1 ARIZ. J.
ENvTL. L. & POL'Y 91, 105 (2010); In 2012, U.S. Department of Energy, Secretary Chu
noted the cost of solar panels have dropped four-fold over the past three years and he
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creasing cost of PV, implementation of renewable energy portfolio standards (mandated by state governments such as California, Colorado, and
Washington), state and federal subsidies," a less arduous permitting
process, and the heightened water concerns surrounding other forms of
utility grade solar power, PV, which does not require cooling water, is
playing a growing role in the solar technology development game.
Another type of utility-grade solar -Concentrating Solar Power
("CSP")-has raised concerns regarding water availability. CSP is a utilityscale technology, and because it can include storage capabilities, CSP
with storage can avoid the intermittency problems found in typical solar
energy sources. " CSP technologies come in four different forms: solar
trough, linear Fresnel, power tower, and dish/engine.' The first three
utilize a steam cycle similar to that used in coal and gas-fired electric
power plants: the energy harnessed from the sun boils water, creating
exhaust steam, and spins a turbine that generates electricity." Though
the boiled water is usually recycled, it is the cooling process that 1,ises
large volumes of water. Closed-loop CSP withdraws approximately 750 920 gal/mWh, depending on whether the system utilizes trough or tower
technology. " Some CSP projects, like Ivanpah Solar Electric Generating
System in California (power tower), have elected to air-cool the turbine there is a significant loss of efficiency, but the issue of using scarce Mohave Desert water is addressed.' Others, like Crescent Dunes (power

predicted those prices would likely fall by another 50% in the next eight years. Platts,
Inside Energy at 11 (April 16, 2012).
257. Id. at 106.
258. See generally Energy.gov, Department of Energy Awards More Than $145 Milavailable at
1, 2011),
lion for Advanced Solar Technologies (Sept.
http://energy.gov/articles/department-energy-awards-more-145-million-advanced-solartechnologies. Despite its intense focus on developing renewable energy standards for
electric utilities, California is also very strict about the use of water in clean energy projects. In addition to the requirement that solar developers not use any drinking-quality
groundwater, they are encouraged to embrace dry-cooling technologies and to sign a
power purchase agreement with a utility before applying for a license application with
the California Energy Commission. See Todd Woody, Rules for Clean Energy Projects
available at
2009),
2,
(October
in
Cahfornia, green.blogs.nytimes.com
http://green.blogs.nytimes.com/2009/10/02/clean-energy-project-rules-forcalifornia/#more-26091.
259. Glennon & Reeves, supra note 256, at 97; U.S. Department of Energy, Energy
Basics, "Thermal Storage Systems for Concentrating Solar Power" explaining the use of
molten salt for solar storage, available at
http://www.eere.energy.gov/basics/renewable-energy/thermal-storage.html.
260. Id. at 97.
261.
Id.
262. Id. at 99-100 (Various closed-loop CSP technologies consume between 750-920
gal/mWh. This is compared to approximately 300-480 gal/mWh for fossil fuels, 100-180
gal/mWh for natural gas, and 400-720 for nuclear. Solar does beat out geothermal,
which consumes 1400 gal/mWh.).
BUREAU OF LAND MGMT., CALIFORNIA DESERT CONSERVATION AREA PLAN
263.
AMENDMENT, FINAL ENVIRONMENTAL IMPACT STATEMENT: IVANPAH SOLAR ELECTRIC

GENERATING SYSTEM, FEIS-10-31 (2010), available at
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tower) in Tonopah, Nevada have elected to use a hybrid system - part
air, part water-to reduce the impact on efficiency and water consumption."
2. Concentrating Solar Power (CSP) v. Photovoltaic Solar (PV)
Some commentators believe that CSP, particularly with storage, is
more competitive dollar for dollar than PV; however, when one considers
the long-term costs of CSP's potential heavy water consumption, along
with the greater construction and permitting costs of CSP, and the rapidly
decreasing cost of PV panels, PV might actually be more economically
competitive." Indeed, three major solar companies have switched from
CSP to PV.' Switching from CSP to PV projects can make it easier and
less expensive to obtain permits and construct and, thus, easier to obtain
financing particularly when water consumption and the effects on water
resources in arid climates is a concern." Still, PV is at a disadvantage
without storage capability, and until that issue can be addressed, interest
in CSP technologies will continue."
3.

Reconciling Federal and State Objectives: Solar Development in the
San Luis Valley

In the Draft Programmatic Environmental Impact Statement for Solar
Energy Development in Six Southwestern States, the BLM identifies the
proposed Antonito Southeast solar energy zone ("SEZ") in Conejos
County, Colorado as one of the major SEZ opportunities in the United
States." Conejos County is located in the San Luis Valley, a high eleva-

http://www.blm.gov/pgdata/etc/medialib/blm/ca/pdf/needles/landssolar.Par.79875.File.t
mp/Ivanpah%20FEIS%20exec%20sum.pdf.
264.

See

BUREAU

ENVIRONMENTAL

OF

IMPACT

LAND

MGMT,

STATEMENT,

CRESCENT

Jan.

DUNES

7,

SOLAR

2011),

PROJECT

available

at

http://www.blm.gov/nv/st/en/fo/battle mountainfield/blininformation/national_environ
mental/crescentdunessolar.html. See also Paul Denholm and Mark Mehos, ENABLING
GREATER PENETRATION OF SOLAR POWER VIA THE USE OF CSP ENERGY STORAGE,

NATIONAL

RENEWABLE

ENERGY

LABORATORY,

Nov.

2011,

available

at

http://www.nrel.gov/csp/pdfs/52978.pdf.
265. John Farrell, When Picking Solar Options, It's the Water, Stupid, CleanTechnica (Aug. 5, 2011), available at http://cleantechnica.com/2011/08/05/when-pickingsolar-power-options-its-the-water-stupid/.
266. Reuters, Solar Thermal Plants Scrap Steam for Photovoltaic, cnet.com (July 1,
2011), available at http://news.cnet.com/8301-11128_3-20076065-54/solar-thermalplants-scrap-steam-for-photovoltaic/.
267. Id. '
268. But compare SEIA, New Report Finds U.S. Solar Energy Installations Soared by
109%
in
2011
to
1,855
Megawatts
(March
14,
2012),
http://www.seia.org/cs/news detail/pressrelease.id-2000.2011 was a record year for PV
installation. While the US saw no new CSP projects last year, 10 new PV projects came
online. At the end of 2011, cumulative PV capacity reached nearly 4,000 MW in 2011.
269. See BUREAU OF LAND MGMT., SOLAR DRAFT PROGRAMMATIC ENVIRONMENTAL
IMPACT STATEMENT, 10.1-1 (December 2010), available at
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tion (approximately 8,000 feet) basin between two mountain ranges,"o and
is in the Rio Grande Headwaters sub-basin of the Rio Grande hydrologic
region."' The climate is arid and evaporation rates generally exceed precipitation rates, with average annual precipitation and snowfall amounts
in the southern San Luis Valley measuring seven and twenty-five inches
respectively."' According to the BLM, "[aiquifers in the San Luis Valley
are predominantly recharged by snowmelt runoff from higher elevations
of the surrounding mountain ranges along the valley rim .

.

. as well as by

irrigation return flows, subsurface inflow, and seepage from streams.""
The surface and groundwater rights in the Rio Grande Headwaters subbasin, where the Antonito Southeast SEZ is located, are already over appropriated, meaning that solar companies would have to purchase an
augmentation certificate or existing water rights in order to use water."'
As the BLM notes in the solar environmental analysis, it would be
very difficult for any project seeking an amount of water more than approximately 1,000 acre-feet per year (1.2 million m3/yr) to be successful
in obtaining needed water rights, because any use of water in the SLV
area must be augmented (or taken from other areas) and this directly affects other water rights and rights of other states under inter-state treaIn addition, there would be a significant amount of produced
ties.
wastewater-normal operations would produce up to 22 acre-feet per year
(27,100 m3/yr) of sanitary wastewater requiring treatment on-site or sent
to an off-site facilitym"-and the quantity of water discharged would range
from 246 to 422 acre feet per year (303,000 to 521,000 m3/yr)."'
SLV residents, who host three PV solar facilities have also fought the
plans for construction of some utility-scale solar projects in the SLV. 1
Residents have noted the wastewater problem, but on March 26, 2012
the Saguache County Commissioners decided (2-1) to issue a permit for a
6,200 acre CSP solar with storage project capable of producing up to 200
mw.' Although it would appear that the citizens of the SLV do not oppose utility-scale solar projects wholesale, in addition to aesthetic and
http://solareis.anl.gov/documents/dpeis/SolarDPEISColorado-SEZs.pdf [hereinafter
SOLAR DPEISI; Solar Supplemental Programmatic Environmental Impact Statement C79 (October 2011), available at http://solareis.anl.gov/documents/supp/index.cfm.
270. Id.
271. Id. at 10.1-57.
272. Id. at 10.1-57.
273. Id. at 10.1-59.
274. The Bureau of Land Management notes that the "viability of a solar project will
depend on its ability to obtain water rights" in the SLV. Id. at 10.1-61.
275. Id. at 10.1-61 to -62.
276. Id. at 10.1-66. In compliance with COLO. REV. STAT. ANN. § 25-8-204
(1981).
277. SOLAR DPEIS, supra note 270, at 10.1-66.
278. Smith, supra note 9.
279. Sara Burnett and Mark Jaffe, Sprawling solar plant on tap for San Luis Valley,
THE DENVER POST, March 27, 2012,
http://www.denverpost.com/breakingnews/ci_20262088/sprawling-solar-pant-tap-san-luisvalley.
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land use objections, local groups express concern over the availability of
water and of pitting solar in competition with traditional water uses, such
as irrigating crops." In addition to these citizen objections, recent
changes to local water district regulations in response to Rio Grande
River compact issues will likely make finding adequate, reliable water
supplies more challenging."'
4.

Water Availability Issues: Meeting the Rio Grande Compact

The BLM's Solar DPEIS identifies the Rio Grande Compact of
1938, an interstate treaty that obligates Colorado to deliver a certain
amount of water to the Colorado-New Mexico border, as a potential restriction on water availability for solar projects in the San Luis Valley."
This is a result of irrigators in the San Luis Valley using more than Colorado's share of Rio Grande water for a number of years.' In an effort to
reduce overall water use in the Valley, while still maintaining the viability
of the agricultural community, local organizations have implemented new
management plans." These plans will ultimately result in the retirement
of tens of thousands of acres of irrigated agricultural land in the San Luis
Valley in order to reduce overall water depletions and enable the State of
Colorado to meet its Rio Grande River compact obligations.'
C.R.S. § 37-48-126 authorizes the Rio Grande Water Conservation
District ("RGWCD") to create sub-districts for the' administration of a
water management plan in each sub-district." - In June 2009, the
RGWCD's Board of Directors adopted the Water Management Plan for
Special District #1 (Sub-district #1)."' As such, the sub-district is respon280. Position
Pape; SAN
LUIS
VALLEY
ECOSYTEM
COUNCIL,
http://www.slvec.org/images/stories/docs/Final.Position paper4Fl.pdf (last visited Feb.
9, 2012).
281. SOLAR DPEIS, supra 270, at 10.1-61. This federal-state policy tug of war over
energy and water is not unique to Colorado. In 2010, Arizona Senator Jon Kyle issued a
policy report on the state of solar energy development on federal lands in his state, stating: "Placing additional demands on Arizona's water supply in order to export 'renewable energy' to other states that have greater energy demands is unsustainable. Arizona
should not become a solar energy farm for the rest of the country, especially when its
water supply is limited and it is currently in the midst of a long-term drought." OFFICE
OF SENATOR JON KYL, DEPLOYING SOLAR POWER IN THE STATE OF
ARIZONA: A BRIEF OVERVIEW OF THE SOLAR-WATER NEXUS 18 (2010),
available at http://www.circleofblue.org/waternews/wp-content/uploads/20 10/08/solarwaterl.pdf .
282. SOLAR DPEIS, supra note 270, at 10.1-61.
283.

Rio GRANDE WATER CONSERVANCY DIsT., PROPOSED PLAN OF

VATER MGMT.

5 (2009), availableat
http://www.rgwcd.org/attachments/File/Plan_ofWaterManagement_51109.pdf
[hereinafter RGWCD PROPOSED PLAN].
284. See id, at 7-8.
285. Id. at 6, 10.
286. COLO. REV. STAT. ANN. § 37-48-126(1) (1975).
287. Plan of Water Mgnt., RIO GRANDE WATER CONSERVATION DIST.,
availableathttp://www.rgwcd.org/page6.html (last visited Jan. 23, 2012).
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sible for imposing "limits on groundwater withdrawals in order to reduce
groundwater extractions to a sustainable level and help sustain [Rio
Grande River Compact] obligations.""' The sub-district plan involves
using fees imposed upon well users within the sub-district to purchase
and retire groundwater rights from irrigators." The operation of the Plan
Subcomplies with the applicable Colorado statutory requirements.'
district #1, alone, anticipates retiring 40,000 acres of irrigated land."
Because water demands are already so oversubscribed in the Rio
Grande basin that the local water users must implement such drastic reduction of existing water use, finding sufficient water supplies for solar
companies to develop utility-scale solar projects that use CSP wet-cooling
m
Therefore, unless CSP developwill likely prove exceedingly difficult."
ers adequately address water consumption, uncertainty of water availability in the San Luis Valley draws into question whether there is a realistic
chance that the Antonito Southeast Solar Energy Zone will develop into
one of the country's main solar resources.
F. HYDROPOWER
The connection between energy and water demand associated with
hydropower is fairly obvious-power is generated from the flow of water."'
"Hydropower was one of the oldest forms of energy harnessed before the
industrial revolution" and is by far the most significant renewable energy
resource in the country."' Hydropower accounts for seventy percent of
renewable energy, half of which is produced in Washington, California,
m
and provides for approximately seven percent of United
and Oregon,"
However, Colorado is not a very big hydroStates electricity needs.'
power state-hydropower only accounts for 3.7 percent"' of the total electricity produced in Colorado as of 2009."'

DPEIS, supra note 270, at 10.1-61; see also RGWCD PROPOSED
supra 284, at 10.
RGWCD PROPOSED PLAN, supra 284, at 10-11.
Id. at 8.
Id. at 6.
SOLAR DPEIS, supra note 269, at 10.1-61 to -62
K. K. DUVIVIER, THE RENEWABLE ENERGY READER 125-27 (2011).
Id. at 125.
Id. at 125-26.
Id. at 126. However, some estimates show from five percent up to ten percent of
States electricity generated from hydropower. See, CARPE DIEM - WESTERN
WATER & CLIMATE PROJECT, Herding Cats: Dealing with Uncertaintyand Many, Many
Shareholders-PanelIII, Summary of Proceedings 11 (2010).
297. Hydro makes up 3.7 percent of the ten percent of electricity generated from
renewables in Colorado. Wind - at 6.3 percent - generated the most of other renew288.
PLAN,
289.
290.
291.
292.
293.
294.
295.
296.
United

SOLAR

ables. U.S. ENERGY INFO. ADMIN.,

SUMMARY RENEWABLE ELECTRIC POWER INDUSTRY

STATISTICs (July 2011), available at

http://vww.eia.gov/cneaf/solar.renewables/page/stateprofiles/pdfstate/colorado.pdf.
298. Totals are from 2005 to 2009 data, reported in July 2011. Id.
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Hydropower is a very efficient renewable resource and can operate
That being
on utility scale at an average of ninety percent efficiency.'
said, hydropower can have significant environmental consequences,'
though in most cases-such as in Colorado-large hydropower projects are
entirely nonconsumptive, and one hundred percent of the water is released back into the river."
1. The Technology: Producing Hydropower
To generate hydroelectric power, the water must be in motion - the
flowing water turns blades in a turbine, and the form of energy is changed
from kinetic to mechanical energy." The turbine then turns the generator rotor, which converts the mechanical energy into electrical energy.'
Most hydroelectric power plants are located on rivers and streams in order to guarantee a stable water supply, and dams are utilized to guarantee
that supply."' The dam creates a height from which water flows (called
"head"), while a pipe called a penstock carries the water from the reservoir to the turbines.' Then, the water's force on the turbine blades turns
the rotor (the moving part of the electric generator), so that electricity is
produced when coils of wire on the rotor move past the generator's stationary coil (or stator)." The output of energy from a dam is determined
by the volume of water released (discharge) and the vertical distance the
water falls (head)-the discharge and head determine what type of turbine
must be used (the stronger the head, the more pressure available to drive
those turbines)." The water flows unchanged back into the river or
stream.'
From there, the electricity generated is transmitted through
transmission lines and facilities."

299. DUVIVIER, supra note 294, at 126.
300. Volumes are written on the issues associated with hydropower and its effects on
Fish, particularly salmon. See generallyMichael C. Blumm, Erica .1. Thorson, & Joshua
D. Smith, Practicedat the Art of Deception: The Failure of Columbia Basin Salmon
Recovery Under the EndangeredSpecies Act, 36 ENVTL. L. 709 (2006).
301. See, infra page 52, the Shoshone Hydro Plant; CHRISSY SLOAN, THE EFFECT OF
THE SHOSHONE AND CAMEO CALLS ON THE ROARING FORK WATERSHED, Roaring Fork

Conservancy 1 (2004), available atwww.roaringfork.org/images/other/shoshone.pdf.
302. U.S. DEP'T OF INTERIOR, BUREAU OF RECLAMATION, POWER RES.OIFFcE,
RECLAMATION: MANAGING WATER IN THE WEST - HYDROELECTRIC POWER 3 (2005)
[hereinafter POWER RESOURCES OFFICE1.

303. Id.
304. The DOI's analogy is helpful for understanding the role of dams: "The reservoir
acts much like a battery, storing water to be released as needed to generate power." Id.
305. Id. at 4.
306. Id.
307. Id. at 7.
308. Id. at 4.
309. Id. at 5.
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2. Federal Permitting Regulation v. State Determined Water Rights
The Federal Energy Regulatory Commission ("FERC"), an independent federal agency, is responsible for the hydropower licensing process under the Federal Power Act ("Power Act").3 " Fifty-percent of the
nation's installed hydroelectric capacity was due for licensing renewals in
2010."' Section 4(e) of the Power Act authorizes FERC to "issue licenses
. . . for the purpose of constructing, operating and maintaining dams,
water conduits, reservoirs, power houses, transmission lines, or other
project works necessary or convenient for the .

.

. development, transmis-

sion, and utilization of power" on bodies of water within Congress's Commerce Clause jurisdiction or
upon any part of the public lands and reservations of the United States .
. . : Provided,That licenses shall be issued within any reservation only
after a finding by the Commission that the license will not interfere or
be inconsistent with the purpose for which such reservation was created
or acquired, and shall be subject to and contain such conditions as the
Secretary of the department under whose supervision such reservation
falls shall deem necessary for the adequate protection and utilization of
such reservations.

Thus, pursuant to Section 4(e), FERC must consult with the department that manages the subject federal land regarding conditions to include in the license."' Under section 15 of the Power Act, the Commission may "issue a new license to the existing licensee upon such terms
and conditions as may be authorized or required under the then existing
laws and regulations, or ...

issue a new license under said terms and con-

ditions to a new licensee.""
In some cases, FERC-conditioned approval of a renewed license for a
hydropower project can come into conflict with state-issued water rights."'
One of the common conditions placed upon a hydropower license, especially in water-short stream systems, is a bypass flow requirement to protect fish and wildlife."' This means that the hydropower project is required to forego diverting a portion of its decreed water right in order to
maintain certain flows for the benefit of fish and wildlife."' In a similar
310. 16 U.S.C. § 792(2006).
311. See Sarah C. Richardson, The Changing Political Landscape of Hydropower
Project Rehcensing, 25 WM. & MARY ENVTL. L & POL'Y REV. 499, 511 (2000).
312. 16 U.S.C. § 797(e).
313. See id.
314. 16 U.S.C. § 808(a)(1).
315. . See, e.g., North Carolina v. Fed. Energy Regulatory Comn'n, 112 F.3d 1175,
1189 (D.C. Cir. 1997) (finding that the withdrawal from Virginia Beach waters did not
constitute a "discharge" under the CWA, and so FERC was not required to obtain a §
401 certificate in its relicensing process).
316. US FISH & WILDLIFE SERVICE, Hydropower: Examples of Accomplishments,
http://wwv.fws.gov/habitatconservation/hydropower.html (last accessed Feb. 26, 2012).
317. Id.
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context, the Forest Service imposed a bypass flow on a reservoir located
on federal land above Ft. Collins pursuant to the Federal Land Policy
Management Act ("FLPMA") 43 U.S.C. §§ 1701-1782."' Water user
interveners in the case challenged the authority of the Forest Service to
impose the bypass flow requirement on the basis that "Congress has not
granted to the Forest Service the authority to impose bypass flow conditions in order to reallocate water from existing uses to unmet National
Forest needs.""'
The water user interveners asserted: (1) that the exercise of this authority by the Forest Service would contradict the repeated and explicit
decisions by Congress to defer to and respect state authority over water
allocation and use; (2) that the imposition of bypass flow requirements on
existing water uses would be contrary to Congressional intent to authorize
the National Forest system principally to enhance the quantity of water
that would be available for nonfederal water users; (3) that the applicable
statutes explicitly and broadly disclaim any agency authority to affect existing nonfederal uses of water or to interfere with state control over the
allocation and use of water; (4) that the applicable statutes also limit the
exercise of Forest Service authority by making it subject to valid existing
rights such as existing water rights and facilities; and (5) that the use of
bypass flow requirements by federal agencies to obtain water for federal
purposes is inconsistent with the McCarran Amendment, 43 U.S.C. §
666, by which Congress established a unified and all-inclusive method to
allocate the use of water between federal and non-federal water uses, including the riparian uses which Plaintiffs seek to protect in this case."
The court rejected all of these arguments and held that the Forest Service's exercise of its regulatory authority to impose bypass flows as a condition on the use of National Forest land does not constitute the assertion
of a water right."'
There have been recent instances where FERC relicensing has imposed bypass flows on Colorado hydropower projects. Public Service
Company of Colorado's ("PSCo") Salida Hydropower Station on the
South Fork of the Arkansas River was relicensed in the late 1990s."" The
license was issued May 7, 1997 and required PSCo to implement a staged
bypass flow regime at two locations, with bypass flow amounts increasing
at ten, fifteen, and twenty years after issuance of the license in order to

support fishery values on the river." This was a negotiated condition,
which attempted to balance the demands of state and federal wildlife
318.
2004).
319.
320.
321.

Trout Unlimited v. U.S. Dep't of Agric., 320 F. Supp. 2d 1090, 1109 (D. Colo.

322.

FEDERAL ENERGY REGULATORY COMM'N., Order Issuing Subsequent License,

Id. at 1102.
Id.
Id. at 1106.

Project No. 2275-002 (Issued May, 1997), available at
http://www.ferc.gov/industries/hydropower.asp thereinafter Salida Hydro License].
323. Id. at 12, 22.
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agencies with the economics of the project." More recently, FERC issued the Tacoma Hydropower Station a license on January 29, 2010."
The license requires PSCo to bypass water it would otherwise be entitled
to divert under its water rights to provide continuous flows in Cascade
and Elbert Creeks to enhance habitat for trout and other aquatic resources.' PSCo had opposed the imposition of bypass conditions for a
number of reasons, including the concern that these conditions would
make winter operations difficult under certain conditions, and would
make the project non-economical.'
These two examples demonstrate that even though hydropower is a
critical piece of the renewable energy portfolio in Colorado-in that it
provides clean, reliable, low-cost energy-even the most established hydropower projects can be threatened at each new FERC license renewal
because of stringent bypass flow conditions which not only diminish stategranted water rights, but also make continued economic operation of the
projects more difficult.
3. The Shoshone Hydro Plant: A Critical Link in West Slope Water
Administration
The Shoshone Hydropower Plant, which has been in operation for
over a century, provides a unique example of the links that bind water
and energy in Colorado. Unlike most hydropower stations, which rely
upon releases of stored water to produce energy, the Shoshone project
diverts water directly from the Colorado River.' A diversion dam across
the river backs up water and diverts itat a rate of 1,250 cubic feet per
second ("cfs") into a tunnel constructed at the top Shoshone Falls.' The
water falls down 287 feet to the generation station housing the turbines
and provides the mechanical energy required by the generators to create
electrical energy.- The water right powering the entire project is a 1902
direct flow right for' 1,250 cfs." This senior water right has become the
most powerful water right on the Colorado River, preserving flows in the
river for the benefit of other West Slope water users." During times of
324. Id. at 12-13.
325. FEDERAL ENERGY REGULATORY COMM'N., Order Issuing New License, Project
No. 12589-001 (Issued Jan, 2010), availableat
[herehttp://www.ferc.gov/industries/hydropower/gen-info/licensing/issued-licenses.asp
inafter Tacoma Hydro License].
326. Id. at 8.
327. Id. at 5, 14-15, 42.
328. Chrissy Sloan, The Effect of the Shoshone and Cameo Calls on the RoaringFork
Watershed,ROARING FORK CONSERVANCY 1 (Nov. 1, 2004),
www.roaringfork.org/images/other/shoshone.pdf.
329. Id. at 1; Donna Gray, Generating Electricity since 1909, GLENWOOD SPRINGS
PosT INDEPENDENT (Oct. 1, 2006),
http://wwwv.postindependent.com/article/20061001/VALLEYNEWS/ 110010029
330. Sloan, supra note 329, at 1; Gray, supra note 330.
331. Sloan, supra note 329, at 1.
332. Id.
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low flow, the Shoshone Hydro Plant may divert the entire flow of the
river into its turbines, which dries up several miles of the Colorado River
between the Shoshone diversion dam and the tailrace, where virtually all
of the water diverted returns to the river.' Because the Shoshone senior
water right calls water downstream to its diversion dam in Glenwood
Canyon year round, Eric Kuhn, general manager of the Colorado River
Water Conservation District, credits the Shoshone call as the key factor
that "makes the river run."" By calling the water downstream, Shoshone
Hydro's water rights prevent upstream, transbasin diversions, such as
Denver's Roberts Tunnel system, from taking water out of the Colorado
River.' Other water users all along the Colorado River, including municipalities, irrigators, and rafters, rely on the Shoshone water right to
keep water in the river.'
It should come as no surprise then that the Shoshone water right has
been in the cross-hairs between Front Range and West Slope water interests for years. In response to severe drought in 2003, Denver Water,
Xcel Energy, and several West Slope water users reached a cooperative
agreement that provided for the partial shutdown of the Shoshone Hydro
plant during times of low flow." Denver Water compensated Xcel for
lost revenue due to inefficient power generation and earmarked ten percent of the water gained from the call to be returned to the West Slope."
Denver Water and Xcel, with input from Western Slope water interests, renewed the agreement in 2006.' Because Xcel must maintain a
franchise agreement with Denver Water in order to use the city's rights of
ways for its distribution facilities, Denver Water has significant leverage
over Xcel at the negotiating table."' West Slope interests are wary that
Denver Water will demand more concessions from Xcel on the Shoshone call in future franchise agreement negotiations." Accordingly, the
Shoshone call was important to recent negotiations for a comprehensive
East Slope-West Slope water agreement.
333.
334.
335.
336.

Id.
Id.
Id. at 1-2.
Id.

337.

AGREEMENT CONCERNING REDUCTION OF SHOSHONE CALL (Mar. 13, 2006),

available at http://wwv.crwcdI.org (follow "Public Information" hyperlink; then select
"Shoshone Agreement"; then select "Agreement" hyperlink in the text) [hereinafter Shoshone Call Agreement].
338. Id. at 2-3.
339. See id. at 4-5.
340. Shoshone Power Plant and Xcel-Denver Franchise Agreement, COLO. RIVER
WATER CONSERVATION DIST., available at

(last visited
http://ww.crwcd.org/media/uploads/Shoshoneagreement06_facts.pdf
Feb. 12, 2012) [hereinafter Xcel-Denver FranchiseAgreement.
341. See Colorado River Cooperative Agreement, COLO. RIVER WATER
2011
proposed
agreement),
DIST.
(April
28,
CONSERVATORY
http://wayw.crwcd.org/media/uploads/20110428_CRAC_mediation-agreement.pdf, 1, 36,
37-38, 40 [hereinafter ColoradoRiver Cooperative Agreement.
342. See id. at 33-41.
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Denver Water, the Colorado Water River Conservation District, and
many West Slope counties, towns, water providers, recreational interests,
and other water users are parties to this draft Colorado River Cooperative
Agreement (Xcel is not among them)." This agreement has the potential
to create a new era of cooperation between Denver Water and water users in the Colorado River Basin by creating significant benefits for both
Denver Water and West Slope water interests. According to Denver
Water, the Colorado Cooperative Agreement will provide:
For Cities, Counties and Other Entities in the Colorado River basin"
* Additional water for towns, districts, and ski areas in Grand
and Summit counties to serve the needs of their residents and
to improve the health of our rivers and streams;
* An agreement to operate key Denver Water facilities, such as
Dillon Reservoir in Summit County, and Williams Fork Reservoir, and the Moffat Collection System in Grand County, in
a way that better addresses the needs and concerns of
neighboring communities and enhances the river environment;
* Enhanced recreational opportunities by providing additional
water to certain ski areas;
* Greater certainty in the continued availability of water in the
middle and lower Colorado River by ensuring that when the
Shoshone Power Plant in Glenwood Canyon is not operating,
the parties will operate their facilities as if the plant was operational to help maintain the historic flows in the Colorado

River;
For Denver Water"
* Greater certainty in developing a secure water future for its
customers by resolving long-standing disputes over its service
territory, its ability to use West Slope water, its ability to develop future water supplies in the Colorado River Basin, and
other legal issues;
* Additional water and enhanced system reliability for customers of Denver Water, representing nearly twenty-five percent
of the state's population, by moving forward the Moffat Collection System Project;
* Agreement by all partners to not oppose Denver's storage of
its Blue River and Moffat Project water on the Front Range;
343.
ture,

Proposed Colorado River Cooperative Agreement: Path to a Secure Water Fu-

345.

Id.

DENVER
WATER
(last
visited
Feb.
3,
2012),
http://www.denverwater.org/SupplyPlanning/Planning/ColoradoRiverCooperativeAgreem
ent.
Id.
344.
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*

Clarification of the conditions under which Denver Water
will be able to provide water outside its service territory thus paving the way for the cooperative WISE Project;
The Colorado Cooperative Agreement is not yet final as it is currently pending final approval by the thirty-five participating entities.
4. Small Hydropower
While Colorado is not a big hydropower state compared to its other
Western counterparts, there is a small but growing movement for the
implementation of small hydro." Small hydro is not utility-scale, and
exists to serve and generate electricity for specific project areas." Some
cities in Colorado-such as Boulder and Aspen-have either built, or intend to build, small hydropower facilities for municipal-scale use. In the
City of Boulder, eight small hydroelectric generators are enough to support eleven percent of the city's electricity needs for 96,000 residents."
Aspen recently applied for preliminary licensing to build hydropower
plants that would produce approximately eight percent of the town's
needed energy. The project, however, is not without controversy. Critics
claim the power generated by the facility is not worth the potential harm
caused by reduced stream flows.'
The future of hydropower in Colorado is somewhat uncertain. Because many older hydropower projects were the first large scale electrical
generating plants to supply significant power to the state, they benefit
from relatively senior water rights-unlike many more current energy development projects in Colorado. A project owner's ability to generate
power economically through state-derived water rights, however, is in
question because federally imposed bypass conditions are now standard
practice for FERC relicensing.

346.

Bob Berwyn, Colorado: Transmountain Water Deal Still on Hold, SUMMIT

CouNTY CITIZEN's VOICE (Dec. 30, 2011),

http://summitcountyvoice.com/2011/12/30/colorado-transmountain-water-deal-still-onhold.
347. There are a number of associations and groups working in Colorado on small
hydropower systems that will not produce hydropower on a commercial scale. See generallyCOLO. SMALL HYDRO Ass'N, http://www.smallhydro.co (last visited Feb. 11, 2012);
COLO. SMALL HYDRO WORKING GROUP,

http://coloradohydro.groupsite.com/main/summary

(last visited Feb. 11, 2012); Small

Hydropower Loan Program, COLO. WATER RESOURCES AND POWER DEV. AUTH.,

http://www.cwrpda.com/SHLPsubmenu.htm (last visited Feb. 3, 2012).
348. See DUVIVIER, supra note 294, at 165-66.
349. Case Study: The Benefits of Small Hydro in Boulder, CHELSEA GREEN PUB.
(April 12, 2009), http://www.chelseagreen.com/content/case-study-the-benefits-of-smallhydro-in-boulder-colorado.
350. Bob Berwyn, Aspen Hydropower Plan Tnggers Green v. Green Tussel, SUMMIT
COUNTY CITIZEN'S VOICE (Dec. 22, 2011),

http://summitcountyvoice.com/2011/12/22/aspen-hydropower-plan-triggers-green-vgreen-tussle.
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G. GEOTHERMAL
For hundreds of years, people have enjoyed geothermal energy
mostly through hot springs." In the twentieth century, however, technologies to exploit the earth's natural heat to generate electricity became
more available." While geothermal energy might be "effectively unlimited,"' its "most significant environmental and economic impact . . . [is]

the effect on water, the material transfer medium for all geothermal systems."' Those seeking to develop geothermal resource must seek standard water rights to take advantage of the earth's heat. A myriad of water
issues affect the development of geothermal energy, in both a technological and legal sense.
1. The Technology: Producing Geothermal
There are a number of geothermal technologies and a number of applications. Four generate electricity-1) dry steam systems; 2) hot water
systems; 3) hybrid geothermal brine systems; and 4) hot dry rock systems-and the fifth application uses low temperature geothermal waters to
heat buildings (also known as "direct use").' In addition, there is Geothermal Heat Pump (GHP) technology, which takes advantage of the difference in temperature between above and below ground, and thus differs
from other types of geothermal resources."
Dry Steam Systems. Where a well is drilled to access the geothermal
dry steam in a reservoir, the steam rises through the drilled well to the
surface and then expands to drive a steam turbine." Steam then dis-

charges through a condenser and mixes with cool water, and this heated
water is pumped to a cooling tower where most of the condensation

evaporates." Any unevaporated water is then eventually re-injected into
the reservoir."

351.
WENDELL A. DUFFIELD & JOHN H. SASS, U.S. DEP'T OF INTERIOR, U.S.
GEOLOGICAL SURVEY, GEOTHERMAL ENERGY: CLEAN POWER FROM THE EARTH'S HEAT

2 (2003).
352. Id.
353. DUVIVIER, supra note 294, at 219 (quoting U.S. Secretary of Energy Steven
Chu).
354. George Vranesh & John D. Musick Jr., GeothermalResources: Water and Other
Conflicts Encountered by the Developer - An Alternative Energy Source Which Is
"GatheringSteam", 13 LAND & WATER L. REV. 109, 121-22 (1977).
355.
BUREAU OF LAND MGMT. & U.S. FOREST SERV., GEOTHERMAL PROGRAMMATIC
ENVIRONMENTAL IMPACT STATEMENT: GEOTHERMAL LEASING IN THE UNITED STATES,

1-3 to 1-4, 1-6 (2008).
356.

DUFFIELD SASS, supra note 352, at 21.

357. Donald J. Kochan & Tiffany Grant, In the Heat of the Law, It's NotJust Steam:
GeothermalResources and the Impacts on Thermophile Biodiversity, 13 HASTINGS W.Nw. J. ENVTL. L. & POL'Y 35, 42 (2007) (explaining that dry steam resources are the
most readily usable form of geothermal energy).
358. Id.
359. Id.
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Hot Water Systems. Where the underground water's temperature is
higher than its boiling point, and remains in liquid form because of extreme underground pressure, electricity can be generated through either
flash steam or binary processes.'" A binary power plant uses cooler geothermal reservoirs than a power dry steam or flash steam power plant"
Binary plants pump hot water through a heat exchanger, and the cooled
water is then returned to the geothermal reservoirs.' In the heat exchanger, the hot water heats and vaporizes the lower boiling "binary"
fluid, whose vapors then power the steam turbine."
Hot Dry Rock Systems. To exploit hot rock, typically located at
depths of eight thousand to twenty thousand feet, high pressure pumps
inject water into the formation, fracturing the rock and thereby creating a
reservoir. Water, when heated in this hot rock reservoir and extracted
from secondary wells, can then generate electricity.'.
Warm-Water Systems: Direct Use. Before high-temperature drilling
and well-completion technology, geothermal energy was utilized to heat
homes through direct use applications." While thermal water can cool
or heat homes and businesses, it cannot be transported without thermal
loss and this limits its application.'
Geothermal Heat Pumps. GHPs cause thermal energy to flow up
temperature, opposite the direction that it would naturally flow.' A heat
pump works best when the outdoor air is too hot or cold, and this technology substantially increases the efficiency of traditional heating and
cooling systems by significantly decreasing the lift - the extra work necessary to get heat or cool air to flow upstream."
While numerous geothermal energy technologies exist, they all have
one component in common-they all need a lot of water (with the exception of GHP technology). A utility-scale geothermal power plant consumes 1400 gal/mWh of water to cool equipment and generate electricity." Even an area rich in geothermal resources, such as The Geysers in
California, requires large volumes of cooling water."'
360.

Id. at 43.

361.
See ALYSSA KAGEL, DIANA BATES & KARL GAWELL, GEOTHERMAL ENERGY
AssN, A GUIDE TO GEOTHERMAL ENERGY AND THE ENVIRONMENT 5 (2007).

362.

Id. at 5-6.

363.

Geothermal

Basics,

GEOTHERMAL

ENERGY

Ass'N,

http://geo-

energy.org/Basics.aspx#how-plant-work (last visited Jan. 29, 2012).
364. DUFFIELD & SASS, supra note 352, at 10, 22.
365. Id. at 22.
366. Id. at 17.
367. Id.
368. Id.at21.
369. GHPs offer opportunity for significant energy savings (up to seventy five percent), and can help reduce peak demand for power. Worldwide, there are more than
five hundred thousand GHPs, for an output of seven thousand megawatts (U.S. output is
five thousand megawatts). See DUFFIELD & SASS, supra note 352, at 21.
370. Glennon & Reeves, supra note 256, at 99-100.
371. According to the USGS, The Geysers can generate one thousand megawatts of
electricity. See DUFFIELD & SASS, supra note 352, at 7. However, the authors do not
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2. Demand for Geothermal (and GHP technology in particular)
in Colorado
GHP technology is among the most efficient cooling and heating
technologies available, transferring heat between buildings and the earth
three to five times more efficiently than other HVAC systems.'" Currently, buildings contribute 48 percent of U.S. energy consumption and
greenhouse gas emissions:"' "GHPs could avoid the need to build 91 to
105 [gigawatts] of electricity generation capacity, or 42 to 48 percent of
the . .. net new capacity additions projected to be needed nationwide by
2030."'" However, only about 1.54 percent of heating, ventilating, and
cooling in North America comes from GHP technology."
Colorado is not among the top states taking advantage of geothermal
resources, either on a utility-scale or for direct use, despite its fifty-nine
hot springs.'" In fact, in the Mount Princeton and Waunita Hot Springs
areas, five hot springs produce temperatures at or above 165 degrees
Fahrenheit, an optimum temperature for binary power plant development."" Colorado also holds a number of low to moderate temperature
sites that make direct use with GHP technology possible;" and Colorado
ranks fifth among states in total geothermal resource potential."' According to the Colorado Geothermal Strategic Plan, the following characteristics make Colorado an optimum place for geothermal development: (1)

address the commercially limiting issues associated with voluminous water consumption.
Id. Cf Glennon & Reeves, supra note 256, at 99-100; the Geysers has acquired and uses
heated waste water to fuel the facility. "Santa Rosa (treated) Waste Water Facility Geothermal Reservoirs at the Geysers" (September 14, 2010). See LXRICHTER, Santa
Rosa Treated Waste Water Fueling Geothermal Reservoirs at the Geysers, THINK
GEOENERGY, Sept. 24, 2010, http://thinkgeoenergy.com/archives/5783.
372. Elizabeth C. Battocletti & William E. Glssley, Measuring the Costs and Benefits
of Nationwide Geothermal Heat Pump Deployment,GHC BULLETIN, Nov. 2010, at 4,
available athttp://geoheat.oit.edu/bulletin/bu1129-3/art2.pdf.
373. Id.
374. Id. at 5.
375. Id. at 4.
376.
GEOPOWERING THE WEST COLO. STATE WORKING GROUP, COLORADO
GEOTHERMAL DEVELOPMENT: STRATEGIC PLAN, at 7 (August 2007) [hereinafter COLO.
GEOTHERMAL DEv. STRATEGIC PLANI, available at

http://geosurvey.state.co.us/SiteCollectionDocuments/EnergyResources/Geothermal/Col
oradoGeothermalDevelopmentStratPlan.pdf.
377. Id. at 10. The committee bases this observation on Alaska's production of economically competitive geothermal electricity via binary power plants where well temperatures are 165 degrees Fahrenheit. Id. However, the competitive electric utility market
in Colorado makes this less economically viable. Id.
378. THE CITY OF ASPEN & PITKIN CNT'Y, http://aspenpitkin.com/Living-in-theValley/Green-Initiatives/Renewable-Energy/Geothermal/ (last visited Jan. 29, 2012).
The City of Aspen is conducting a geothermal test project to determine whether geothermal direct use is a viable option for its portfolio. Id. The project will resume in
2012. Id.
379.

COLO. GEOTHERMAL DEv. STRATEGIC PLAN, supra note 377, at 11.
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high heat flow;', (2) volcanism; (3) recent faulting, and (4) continental
rifting."
Presently, geoexchange resources, including GHPs, heat and cool a
number of Colorado State government buildings." Colorado offers financial incentives promoting demand side management technologies,
including GHPs.'
3. Federal Geothermal Law and the Geothermal Steam Act
In 1970, Congress passed the Geothermal Steam Act, authorizing the
Secretary of the Interior to issue leases and establish royalties for geothermal resources." In 1977, the Ninth Circuit Court resolved a fundamental resource ownership issue."' The Ninth Circuit determined that
although the federal government did not reserve geo-resources expressly,
the United States had reserved the minerals when it conveyed the surface
under the Stock-Homestead Raising Act of 1916, and determined that
reservation would include subsurface fuel resources like geothermal.""
In 2005, the Energy Policy Act ("EPACT") amended the Geothermal
Steam Act to streamline the process of leasing and development of federal geothermal resources by eliminating the previous two-tiered leasing
system and implementing a competitive leasing system, including leasing
for "direct use" systems for purposes other than commercial electricity
generation."' EPACT also sought to address a twenty year backlog in
U.S. Forest Service geothermal leasing."
In 2008, in response to the direction of EPACT, the BLM and the
U.S. Forest Service issued a Programmatic Environmental Impact Statement regarding geothermal leasing on federal public lands." In addition
to the monitoring activities that the BLM and the U.S. Forest Service
must engage in while permitting geothermal development, the BLM and
380. "Colorado has the second largest areal heat flow anomaly in North America ...
[which] predominantly coincides with the mountainous central and western portions of
Colorado." COLO. GEOTHERMAL DEv. STRATEGIC PLAN, supra note 377, at 9.

381. Id. at 11.
382. Id. at 7.
383. Id. at 29. Colorado enacted geothermal financial incentives under House Bill
07-1037. Id.
384. Geothermal Steam Act of 1970, 30 U.S.C. §§ 1001-04 (2011).
385. United States v. Union Oil Co. of Cal., 549 F.2d 1271, 1272 (9th Cir. 1977).
386. Id. at 1277.
387. Energy Policy Act of 2005, Pub. L. No. 109-58, §§ 221-37, 119 Stat. 594, 660-74
(2205); see also, GeothermalLeasing Under the Energy Policy Act of 2005, U.S. DEP'T
OF

INTERIOR,

BUREAU

OF

LAND

MGMT.

(Oct.

9,

2008),

available

at

http://www.blm.gov/wo/st/en/info/regulations/Instruction MemosandBulletins/nationa
linstruction/2009/IM_2009-022.html.
388. Energy Policy Act of 2005 § 225(b) (3).
389. U.S. DEP'T OF INTERIOR, BUREAU OF LAND MGMT., Geothermal Programmatic
Environmental Impact Statement 1 (2008), available at
http://www.blm.gov/pgdata/etc/medialib/blm/wo/MINERALS__REALTY__ANDRES
OURCEPROTECTIONJenergy/geothermal eis/final programmatic.Par.41814.File.d
at/VolumeI FINAL.pdf.
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U.S. Forest Service must apply stipulations. to the leases in order to protect the integrity of the leased lands, particularly where geothermal operations are likely to cause significant adverse environmental effects pertaining to water quality and quantity.' While federal protections for geothermal development operations and water quantity affect federal lands,
the state also plays a major role in geothermal regulation."
4. State Water Law and Geothermal Development
As discussed above (supra at Section IV(3)), in 2009, the Colorado
Supreme Court declared that CBM produced water constituted a "beneficial use" under Colorado water law."' Decades before the Vance v.
Wolfe decision, the use of water as a material medium for geothermal
production was codified as a beneficial use of water in Colorado." Accordingly, geothermal resources, like CBM produced water, are subject
to water court jurisdiction and are under the jurisdiction of the State Engineer."' In order to develop geothermal resources from a well, at a
minimum, a permit must be obtained from the State Engineer;" and if
the geothermal resource is determined to be tributary water, a water right
must be obtained through the water court.'
5. Conflicts over BLM Leasing of Geothermal in Colorado
The BLM offered geothermal leases in Colorado in 2009,"' but there
was significant pushback in Salida and Mt. Princeton, Colorado.'
In
December of 2010, 3E Geothermal LLC of Colorado Springs successfully bid for a 30-year lease on a parcel of federal land near the Mt.
Princeton Hot Springs." 3E Geothermal has 10 years to develop the
390.

Id. at 2-19.

391.
See ELIZABETH
DORIS, CLAIRE KREYCIK,
KATHERINE YOUNG,
NAT'L
RENEWABLE ENERGY LAB. POLICY OVERVIEW AND OPTIONS FOR MAXIMIZING THE
ROLE OF POLICY IN GEOTHERMAL ELECTRICITY DEVELOPMENT, 16,18 (2009), available

athttp://www.nrel.gov/docs/fyl0osti/46653.pdf.
392. Vance v. Wolfe, 205 P.3d 1165, 1169 (Colo. 2009); see also C.R.S.A. § 37-92103(4) (West 2012).
393. COLO. REV. STAT. ANN. § 37-90.5-107(1).

394.

See generallyid. § 37-90.5-107.

395.
396.

Id. S 37-90.5-107(2)(a).
Id. S 37-90.5-104(1), -107(1).

397.

The BLM notes on its leasing websites that BLM leases do not authorize ground-

disturbing activities to explore for or develop geothermal resources without further application, environmental review, and approval by the BLM. See Gunnison Field Office
Geothermal Lease Nomination, BUREAU OF LAND MGMT. (Aug. 11, 2011), available at
http://www.bln.gov/co/st/en/fo/gfo/geothermalleasenomination.html.

398.

See Trey, BLM Defers Mt. Princeton Geothermal Lease Sale, THE SALIDA

CITIZEN (Nov. 12, 2009),
geothermal-lease-sale/.

http://salidacitizen.com/2009/1 1/blm-defers-mt-princeton-

399. Tracy Harmon, Geothermal Lease Controversy Cools: Christian Ministry Vows
to Preserve Mount Princeton Resort's Beauty Near Salida, THE PUEBLO CHIEFTAIN
(Dec. 22, 2010), available at http://www.chieftain.com/business/local/article-e3O8O354Od7d-1 1eO-bb93-001cc4c03286.html.
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geothermal resource, and the lease will continue beyond its primary term
as long as3E Geothermal makes a beneficial use of that resource under
Colorado water laws." Because 3E Geothermal, LLC is a subsidiary of
the Christian ministry group Young Life, one of 60 private landowners in
the Mt. Princeton area, there is speculation that 3E Geothermal purchased the geothermal lease in order to protect the area from geothermal
development." Although BLM addressed and put stipulations in place to
protect water resources in the area in the 2010 leases, the community
opposed the lease based largely on concerns over the aesthetic effects of
geothermal development and the placement of a geothermal power plant
in the Chalk Creek Valley.' On February 9, 2012 the BLM offered and
sold two geothermal lease parcels, totaling 8,353.26 acres in Gunnison
County." As before, the geothermal leases were purchased by a resort
company, Double Heart Lodge, LLC whose owner is opposed to geothermal development adjacent to his property."
Despite its environmental benefits relative to fossil-fuel power plants,
and its constant energy availability in contrast to intermittent wind and
solar resources, large-scale geothermal development is likely to continue
to hit significant bumps and obstacles in Colorado. This is due in part to
the aesthetic effects on the resort communities in Colorado where the
geothermal resource is most available, and in part to over-appropriated
water resources.
V.

CONCLUSION

From fossil fuels to renewable resources, all forms of energy development (with a few exceptions, such as wind energy) require water resources. As Colorado's population continues to increase, constraints on
water resources will become more pronounced. As concerns over gaining control of domestic energy supplies and creating national energy security continue to increase, energy developers will continue to flock to
400. Id.
401. Id.; Mark Jaffe, GeothermalLease Set to Go in Colorado:Hurdles Cleared, the
BLM Will Offer 799 Acres in Chaffee County, THE DENVER POST (Sept. 6, 2010),
available at http://www.denverpost.com/business/ci 16086540 Jaffe.
402. Mark Jaffe, Geothermal lease set to go in Colorado: Hurdles cleared, the BLM
will offer 799 acres in Chaffee County, The Denver Post (Sept. 6, 2010), available at
http://www.denverpost.com/business/ci_ 16086540.
403. Mark Jaffe, BLM to Offer New Oil and Gas and Geothermal Leases in Colorado, THE DENVER PosT (Nov. 9, 2011), availableat
http://blogs.denverpost.com/thebalancesheet/20 11/11/09/blm-to-offer-new-oil-and-gasand-geotherm al-leases-in-colorado/165 8/.
404. BUREAU OF LAND MANAGEMENT, Competitive Geothermal Lease Sale, Feb. 9,
2012, http://www.bln.gov/pgdata/etc/medialib/blm/co/programs/oilandgas/
LeaseSale/2 012/february.Par.8930 1.File.dat/February%20_9_%202012%2OFinal%2OSal
e%20Results%20Summary.pdf. See alsoJoe Stone, Geothermal development expansion
setback, THE MOUNTAIN MAIL NEWS, Feb. 14, 2012,
http://www.themountainmail.com/news/article_4e0edc8e-5730-11 el-97c90019bb30f31a.html.
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Colorado where a variety of energy resources are abundant. But where
will the water come from? Some commentators have discussed the option of re-drafting some of the more constraining Compacts with other
states, since Colorado's population growth is the highest in the Rocky
Mountain West. Others simply suggest that Coloradans avoid jumping
into development before a particular energy source is economically viable. However, such arguments fail to address development of resources
that are currently economically viable, such as solar, geothermal, hydropower, coal, shale oil, and shale gas, and those arguments do not acknowledge the long-term and critical need of energy developers to plan
for water supplies.
As the authors have illustrated, Colorado is fortunate in that it has a
well-established mechanism for moving scarce water resources to new
demands through market transactions. As water supplies have become
more limited, water users have developed more innovative and cooperative ways to meet multiple water demands. The Colorado legislature has
also assisted by creating statutory mechanisms, such as temporary water
leasing, that enable water users to structure creative deals. The. keys to
integrating energy development into Colorado water demands include
market-based solutions, as well as ongoing efforts to protect existing water
rights decreed for energy development from loss or attrition due to federal or state regulatory action.
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THE COLOR OF WATER: OBSERVATIONS OF A
BROWN BUFFALO ON WATER LAW AND
POLICY IN TEN STANZAS
TOM I. ROMERO, IIJ.D., PH.D.'
Prologue: The Brown Buffalo Awakens...................................................
I. Stanza I ..............................................
II. Stanzas II and III ..................................................................................
III. Stanzas IV and V .................................................................................
IV. Stanzas VI and VII...............................................................................
V. Stanzas VIII and IX...........................................................................
..........................................
V I. StanzaX .......................................................
Conclusion: The Brown Buffalo Blue ......................................................
"I speak as a historian, a recorder of events with a sour stomach. I have
no love for memories of the past."
- Oscar Zeta Acosta, The Autobiography of a Brown Buffalo
"Once recognized as the fiercest beasts roaming the wild open wetlands of Asia, water buffalos earned their reputation as aggressive warriors able to travel long distances and engage in dangerous stampedes. Still
stampeding, the modern Water Buffalo .

..

[is] still hunting for water, but

these days the search for supply is typically sought through legislation and
state regulations."
- Jennifer Findley, BC Water News

Associate Professor of Law, University of Denver Sturm College of Law and
Affiliate Faculty, Department of History University of Denver. This ideas presented in
this article arose out of my participation as a Plenary Panel Participant at the Fifteenth
Annual Conference of Latino Critical Theory ("LatCrit") held in Denver, Colorado in
October 2010. I also want to acknowledge the critical insight given to me by participants
at the Critical Race Theory workshop at the U.C.L.A. Law School, where I presented a
much earlier version of some of the ideas in this article. The arguments I make benefitted tremendously from the feedback I received from as well as the continued conversations I have had with my colleagues at DU Law, including Federico Cheever, Patience
Crowder, Nancy Ehrenreich, , Eric Franklin, Rashmi Goel, Jose "Beto" Juarez, Christopher Lash, George "Rock" Pring, Catherine Smith, and Robin Walker Sterling. As
always, Laurie Blumberg-Romero read this with a close and critical eye. I want to especially thank Benjamin Glick and Jessica Lee for outstanding research assistance in this
project. Finally, I want to acknowledge the outstanding work of the members of the
Water Law Review in the publication of this article, making the final product stronger at
every point.
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"For many years the members of the Water Law Section of the Colorado Bar Association have honored individuals who made special contributions to the area of water rights. These individuals-be they lawyers,
engineers, geologists, politicians, or others who work or have special interest in this field-are inducted into the Ancient and Honorable Order of

the Water Buffalo."
-

Colorado Bar Association

PROLOGUE: THE BROWN BUFFALO AWAKENS
I can often tell where a person was raised or his or her socioeconomic class by how he or she washes dishes. Those who come from
an arid or semi-arid environment, such as the intermountain West or
desert Southwest, or those who do not have ready or consistent access to
water, are likely to fill their wash basin with water, plug it up, and then
proceed to wash dishes in the suds filled sink before finally turning the
faucet on to rinse the all of the soapy dishes.
In contrast, I have noticed the tendency for those who grew up in areas where water was not so scarce is to turn on the faucet and let the water freely flow until one had completed the labor intensive process of
rinsing, then scrubbing, and rinsing again every plate, glass, and utensil.
Once this is done, it is not uncommon to then put those same dishes into
the dishwasher that itself uses approximately six gallons of water, per cycle. It was not until I lived in different parts of the United States and the
rest of the world that I even noticed this distinction.
Like countless others growing up as the child of baby-boomers in the
metropolitan United States, I took for granted the centrality of water in
organizing the constructed social and political landscape in which I lived.
My parents, who themselves grew up relatively poor, conserved water by
plugging the kitchen sink. During the hot and dry summer months, I
Though I was
learned to only use water on certain days of the week.
concerned about when I could use my slip-n-slide, the underlying issue
was whether I would be playing on dry and increasingly brown Kentucky
bluegrass or upon a fertile and lush lawn.
Perhaps as a divergence from my generational peers, I did not learn
how to swim in either the community recreational center nor in the increasingly ubiquitous personal backyard pools that emerged in housing
tracts throughout the sunbelt the typified my youth. Rather, I learned to
float, paddle, and eventually swim in the irrigation ditches that serviced
my grandparent's farm located in the harsh and dry high plains of Western Colorado. Given the amount of pesticides that likely filled those
ditches, it is a wonder that I do not glow in the dark.
My two weeks spent on the farm every summer reminded me of the
desperate and symbiotic relationship humans historically have had to
water. My maternal grandparents, originally migrant farm laborers from
Mexico, spent each day of their lives worrying about water. It was only
when their children and their grandchildren moved far away from the
farm that we had the choice to plug the sink, water our lawns, take long
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showers, and wash our cars. I did not have to think twice about how to
acquire the fresh, crystal clear, "Rocky Mountain" liquid that magically
poured from the multiple faucets of our prototypical American home.
My parents, like I do now, merely paid our water bill to the local water
utility.
Many years later, I worked at a law firm where the most powerful,
most respected, and most sought after (not to mention most expensive)
lawyers were those whose practice involved representing or battling those
same water utilities. As I quickly discovered, that same Rocky Mountain
snow runoff that was used to wash my dishes, water the grass upon which
I played, or keep us hydrated every day in the semi-arid climate had been
captured through a "diversion," "appropriated" by judicial decree, and
ultimately, put to "beneficial" use to quench the literal and home-owning
thirst of a parched nation.'
Nothing symbolized for nie the power of water more than the manmade reservoirs that filled Colorado's mountain valleys. At one time
home to multiracial and multiethnic mining communities, many of these
valleys had been drowned when municipal water works had acquired
rights to store water that each had legally appropriated.' When needed,
the water was delivered through massive pipes that were bored beneath
the continental divide. The water then found its way through an intricate
and constantly growing network of pumps and pipes in the service of the
metropolitan archipelagos that littered the parched Front Range.'
As I sat across from a water lawyer one day, he asked me to recall the
film Chinatown. "Son," he said, "you remember the line in that film,
'Either you bring the water to L.A. or you bring L.A. to the water'? You
see, that is what I do. I deal in water. I help to buy it. I help to sell it. I
insure that we have water for the future growth and enterprise. In cities
like Los Angeles and Denver, that is the future. Water, you see, is the
true gold of our modern times." He then pointed to a white porcelain
buffalo that sat on his book case. "We, son, are the true heritage of the
American West and those who control water, like those who once controlled the buffalo that used to roam the plains, are king." Variations of
that same story occurred as I met and at times worked or interacted with

1.

See COLO. CONsT. art. 16, S 6.

2.

See, e.g., SANDRA F. PRITCHARD, DILLON - DENVER, AND THE DAM (1994);
MARY ELLEN GILLILAND, SUMMIT: A COLD RUSH HISTORY OF SUMMIT COUNTY,
COLORADO 79-91 (1980); and PATRICIA LIMERICK, A DITCH IN TIME: THE CITY, THE
WEST, AND WATER 144-145 (forthcoming Sept. 2012) (unpublished manuscript on file
with author); CLYDE KING, THE HISTORY OF GOVERNMENT IN DENVER WITH SPECIAL
REFERENCE TO ITS RELATIONS WITH PUBLIC SERVICE CORPORATIONS 83 (1911). On

the multiracial and multiethnic of Colorado's original mining towns, see Tom I. Romero, II Uncertain Waters and Contested Lands, Evcavating the Layers of Colorado's
Legal Past, 73 U. COLO. L. REV. 521, 557-59 (2002).
3. A. Dan Tarlock & Sarah B. Van de Wetering, Growth Management and Western
Water Law: From Urban Oases to Archclagos, 14 HASTINGS W.-N.W. J. ENVTL. L. &
POL'Y 983, 984, 1013 (2008).
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other Water Buffaloes throughout Colorado.' A distinguished and powerful group, the Water Buffaloes of our modern age in not only the
American West, but throughout the world, are zealously protecting their
lineage and the subsequent heritage they claim as rightfully theirs: control
of water, and by implication, all those multiracial peoples who are impacted by not having certain nor consistent access to its distribution and
use.
This article accordingly invokes a buffalo of a different sort. Inspired by Chicano Movement lawyer, Oscar "Zeta" Acosta, and his literary persona of the "Brown Buffalo,"' I bring the perspective of LatCrit
Theory into exploring and understanding the rights, remedies, and policies associated with water resource management.' Perhaps owning to wa-

4. See In and Around the Bar News re 2008 Water Law Conference, 37 COLo.
LAW. 9 (October 2008) (discussing that the Water Law Section of the Colorado Bar
Association inducted water lawyers, policy makers, and engineers into an "ancient and
honorable Water Buffalo order.") See also Jennifer Findley, Road Warriors: Water
Pros Kick Start "Buffaloes" Motorcycle Gang.
http://www.ridewithpurpose.org/water_buffalos.pdf (last accessed March 29, 2012)
(showing another group of water professionals in Arizona assembled themselves into a
motor-cycle riding "water policy gang.")
5. Acosta's literary works such as THE AUTOBIOGRAPHY OF A BROWN BUFFALO
(1972) highlight a coherent attempt to bring a distinctly Latino racial critique to law and
society. According to Acosta, "I propose we call ourselves the Brown Buffalo people...
. No, it's not an Indian name . . . The buffalo, see?

Yes, the animal that everyone

slaughtered ....
and, because we have roots in our Mexican past, our Aztec ancestry,
that's where we get the brown from." OSCAR ZETA ACOSTA, AUTOBIOGRAPHY OF A
BROWN BUFFALO 198 (1972).
6. LatCrit builds upon the work of Critical Race Theory ("CRT"). The methodology founded by CRT scholars has three foundational pillars. First, CRT operates from
the premise that racial inequality is a salient feature in American society and law. As
such, CRT challenges the assertion that rules and laws that seek to create formal equality
are sufficient to address the racism that people of color confront in profound and subtle
ways everyday in their homes, neighborhoods, work, and social spaces. Second, CRT
scholars assert that race is culturally and socially contingent. Starting from the premise
that social reality is structured in ways that promote inequality, CRT seeks to challenge
legal rules, as well as academic and social practices, that impose privileged norms of
behavior and status on racialized groups and individuals. CRT scholars have forged new
ways and new methodologies in which to study, teach, and apply the law in ways that
make explicit law's ability to create and reinforce the conditions of inequality and social
exclusion. Third, CRT posits that racial justice in the law occurs largely when the interests of Whites convene with those of People of Color. While some CRT scholars question whether such interest-convergence benefits White self-interest to the detriment of
non-Whites, others see it as a powerful tool to use to examine the conditions upon
which racial justice can be achieved in a multi-racial society. The challenge CRT poses
is for legal actors not to be color-blind, but to be color-consciousness of the many ways
that law can and should be used to promote principles of anti-subordination. See Keith
Aoki and Kevin R. Johnson, An Assessment ofLatCrit Theory Ten Years After, 83 IND.
L. J. 1151, 1154 (2008); Francisco Valdez, Foreword-Under Construction-LatCrit
Consciousness, Community, and Theory, 85 CAL. L. REV. 1087, 1134-37 (1997). Perhaps most importantly, LatCrit uses the experiences of Latina/os to "elucidate and disseminate suppressed knowledge that can help to facilitate . . . social justice action."
Margaret E. Montoya & Francisco Valdes, Latina/os and the Politics of Knowledge Pro-
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ter's scarcity, humans have developed complex and sophisticated legal
regimes surrounding the use, acquisition, and distribution of water as a
resource. Accordingly, this article is meant to draw attention to some of
the ways that law has directly contributed to an unequal and inequitable
distribution of water problems; including access to domestic water supplies, maintenance of water and sewage infrastructure, contamination of
drinking water, and safe levels of floodplain occupancy.' Although such
problems have been associated with developing countries and their subordinated racialized communities in Africa, Asia, and Latin America,'
they are present as well among certain communities of color in the
United States.' Yet, outside of a very narrow range of exceptions-namely
environmental justice'o and the water rights of political and cultural minorities such as American Indians" or Hispanos in New Mexico"-legal
scholars or policy makers of the United States who think about, study,
and write about race or water law rarely if ever address the racial intractability of these problems.
Put simply, I posit that water organizations and legal institutions are
too often color-blind in their legal and policy orientation." Accordingly,
this article is a series of observations meant to begin addressing this phenomenon by putting race at the center of the analysis. I have organized
my observations in five parts; each introduced by stanza or stanzas of an
original poem, El Grito de la Agua, I penned in preparation for my plenary remarks at the Fifteenth Annual LatCrit Symposium held in Denver,
Colorado in October 2010." Part I of the article identifies the basic fact
duction: LatCrit Scholarshio and the Academic Activism as SocialJustice Action, 83
IND. L.J. 1197, 1198 (2008).
7.

The

UNITED NATIONS

WATER, A SHARED RESPONSIBILITY - THE UNITED

NATIONS WORLD WATER DEVELOPMENT REPORT 2 (2006) provides a concise overview

of the extent of these and related issues worldwide.
8. See, e.g., id. at 18-19. For a broad ranging discussion the role of race and inequality in the developing world, see generally KAMARI MAXINE CLARK AND DEBORAH
THOMAS, EDS., GLOBALIZATION AND RACE: TRANSFORMATIONS IN THE CULTURAL
PRODUCTION OF BLACKNESS (2006).
Id., See also F. LEE BROWN AND HELEN INGRAM, WATER AND POVERTY IN THE
9.

SOUTHWEST 42-45 (1987).
See generally ROBERT D. BULLARD, DUMPING IN DIXIE: RACE, CLASS AND
10.
ENVIRONMENTAL QUALITY (1994).
See, e.g., DAN McCOOL, COMMAND OF THE WATERS: IRON TRIANGLES,
11.
FEDERAL WATER DEVELOPMENT AND INDIAN WATER 5-6, 12-13 (1987).
See, e.g., JOSE A. RIVERA, ACEQUIA CULTURE: WATER, LAND AND COMMUNITY
12.
IN THE SOUTHWEST xix-xx, 161 (1998); LAURA PULIDO, ENVIRONMENTALISM AND
ECONOMIC JUSTICE: TWO CHICANO STRUGGLES IN THE SOUTHWEST 125, 134-35

(1998).
13. I don't make any representation in this regard as to whether people of color are
well-represented in water law and policy organizations. This is an empirical matter left
for another day. Instead, I argue that water lawyers, policy makers, activists, and engineers, rarely if ever think about systemic racial inequity in their everyday decision making matrix.
14. The form of this article in ten stanzas is inspired by the poetry of water lawyer
and current Colorado Supreme Court Justice, Gregory Hobbs. One of the guests to my
water law class this past semester noted that he, like Justice Hobbs, believed that water
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of water inequality as it exists throughout the world. Although this section focuses primarily on the inequitable nature of the hydrologic cycle in
vastly different environments, it identifies some of the ways that humans
have exacerbated the problems of water scarcity, access, and quality. Part
II of the article turns to the role of law governing the capture, use, and
distribution of water. Focusing primarily on the Doctrine of Prior of Appropriation as it developed in the American West, the article details law's
central role in creating the color lines in the region's urban archipelagos.
Part III of the article examines the lack of water infrastructure in the
Colonias of the American borderlands. Fueled by the absence of legal
regulation, the article indicates how Latinos living in the United States'
Colonias share similar water experiences with many poor, non-White
communities throughout the developing world. Part IV of the article
turns its analysis upon municipal water supplies and its associated legal
regime. In contrast to the Colonias, this section notes how even where an
existing water infrastructure exists, law has worked to bypass its pipes
through, around, and beyond many communities of color. Finally, Part
V of the article looks at the commodification of water in context of the
recent global financial crisis. Though the section redeploys the often
used phrase that "water is the oil of the 21" century," it indicates some of
the ways that the resulting "wars" will be unequally borne by communities
of color.
The article is not meant to be exhaustive, but merely suggestive of the
many insidious ways that water law and policy creates, reinforces, and
reproduces the Brown, Black, White, Red, and Yellow color lines that
have become so salient a feature of social inequality in the modern
world" It highlights, as well, the across-the-board neglect about the racial
impact of water rights and administration by not only main stream policymakers and academics, but by progressives and the LatCrit project in
particular. By invoking the Brown Buffalo in order to "walk in the night
rain,"" I hope to begin a lasting conversation about water, race, and the
role of water lawyers and policy makers in an ever thirsty world.

law was poetry. Justice Hobbs is a prolific and well-published poet who thoughts about
poetry and water law are well documented. SeeJUSTICE GREGORY J. HOBBS, IN PRAISE
OF FAIR COLORADO: THE PRACTICE OF POETRY, HISTORY AND JUDGING (2004).

15. 1 use the terms "color" and "color lines" throughout this article to describe legally enforced boundaries between Whiteness and non-Whiteness. I have explored in
other places how race and color are used in contemporary nomenclature to distinguish
between Whites, Latinos, Asians, American Indians, and Blacks. Tom I. Romero, II,
dLa Raza Latina?: MultiracialAmbivalence, Color Denial and the Emnegence of a TriEthnicjurisprudenceat the End of the Twentieth Century, 37 N.M. L. REV. 245, 249-55
(2007).
16. ACOSTA, AUTOBIOGRAPHY OFA BROWN BUFFALO, supra note 5, at 198.
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I.
CLEAR AND CRISP
SO BROWN AND DRY
RAIN AND SNOW
TRICKLE PUTRESCENCE BY
Water is everywhere and nowhere. Although most of the earth's surface is covered with water, only about one percent of the water supply in
the hydrological cycle is available for use and consumption." Virtually all
of the remaining one percent of water fresh water that humans can use or
consume comes from rain and snow." Though the world's total supply of
water remains fairly static, its distribution is inherently unequal." On one
level, this is a matter of climate and geography as sometimes-extreme
differences in precipitation, humidity, and seasonal fluctuations create
greater reserves of freshwater in one place and not another. In Colorado,
for instance, eighty percent of the water supply is on the Western Slope
of the Continental Divide, while most of the state's population lives in
urban archipelagos on the Eastern Front Range." World-wide, just six
countries-Brazil, Russia, Canada, Indonesia, China, and Colombiacontain half of the world's renewable freshwater supply." Yet, some of the
greatest demand for water comes from the populations in arid countries,
such as Egypt, Mexico, Pakistan, Israel, and Iran.' The comparison of
where most available water exists to where people live, is often a "temporal and geographic mismatch of supply and demand."" For example, the
"vast and wet Amazon basin with 15 percent of the world's water runoff,
has just 0.4 percent of the world's population."'
On another level, the geographic and temporal mismatch of water is
becoming more acute as a result the world's soaring population. Now
largely concentrated in the exploding mega-cities of the modern world,

17.
97% of the world's water is tied up in oceans while 2% remains trapped in glaciers and ice caps. A. DAN TARLOCK, ET AL., EDS. WATER RESOURCE MANAGEMENT: A
CASEBOOK IN LAW & PUBLIC POLICY 4 (6th ed. 2009).
18.
MAUDE BARLOW & TONY CLARKE, BLUE GOLD: THE FIGHT TO STOP THE
CORPORATE THEFT OF THE WORLD'S WATER 5-6 (2002).

19.
20.

Id. at 6-7.
Raphael J. Moses, TransmountainDiversions of Water in Colorado, 6 DENV. J.

INT'L L. & POL'Y 329, 329 (1976-1977); Colorado Water Terms, COLORADO RIVER
DISTRICT, http://www.crwcd.org/page_100 (last accessed April 15, 2012) (noting that
"The West Slope of Colorado receives roughly 80% of the entire state's precipitation, yet
its population is a fraction of that found in the metropolitan areas along Colorado's
Front Range, or East Slope").
21.
Fred Pearce, When the Rivers Run Dry: Water-The Defining Crisis of the
Twenty-First Century 22 (2006).
Id. at 22.
22.
22. TARLOCK, ET AL, supranote 17, at 1.
Pearce, supra note 21, at 23.
23.
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the insatiable demands of Homo urbanu? have catalyzed huge investments in dams and irrigation canals to feed high-yield varieties of rice,
wheat, and corn.' Though this undertaking to keep food production
ahead of population growth has immensely benefited developing countries like India, China, Pakistan, and Brazil, it has required vast amounts
According to one commentator,
of water to accomplish its goals.'
"[plerhaps the most telling statistic of all is this: the world grows twice as
much food as it did a generation ago, but it abstracts three times more
water from rivers and underground aquifers to do it."" As the water table drops, this has left some of the world's mightiest rivers.drying up, its
reservoirs empty or half-full, and its farmlands bare and fallow."
The disparity is exacerbated when one considers the wide-scale impact of expanded activity in agriculture and manufacturing to meet the
demands of a growing worldwide population." At the same time that
greater population has increased demand for water, it has also contributed to the widespread pollution of surface and ground water supplies."
Though many countries in the world, particularly the developing world,
lack reliable regulatory regimes to monitor industrial and commercial
waste, problems of industrial contamination, including inorganic arsenic
in Bangladesh and unsafe levels of fluoride in China and India, have affected the ability to drink water, even if one has easy access to a drinking
water supply." Even in the United States, somewhere between 49-62 million people in 2009 drank water that had unsafe concentrations of chemicals like arsenic or radioactive substances such as uranium, as well as
dangerous bacteria." To further complicate matters, the United States'
own regulatory laws tend to underestimate the problem of industrial
24. In 2007, half-of the world's population lived in the city, thus marking the moment when "Homo sapiens became Homo urbanus." Illeana M. Porras, The City and
InternationalLaw: In Pursuitof Sustainable Development, 36 FORDHAM URB. L. J. 537,
542 (2009); A Survey Of Cities: The World Goes To Town, THE EcONOMIST, May 3,
2007, at 3, available at http://wwy.economist.com/node/9070726?storyjid-9070726. In
2008, world population figures stood at roughly 6.7 billion, which meant that just over
3.35 billion people lived in cities at that time. See POPULATION REFERENCE BUREAU,
2008 World PopulationData Sheet,
http://ww.prb.org/Publications/Datasheets/2008/2008wpds.aspx (last visited Feb. 25,
2012).
25. Pearce, supra note 21, at 23-4.
26. Id.; see also Gary Duffy, Brazil's Farms See Quiet Revolution, BBC NEws (Aug.
20, 2008, 15:57 GMT), http://news.bbc.co.uk/2/hi/business/7567778.stm.
27. Pearce, supra note 21, at 24.
28. See id. at 24.
29. Id. at 23.
30.

UNITED NATIONS, THE MILLENNIUM DEVELOPMENT GOALS REPORT 59, at 59

(2010) [hereinafter UN MDG 2010 REPORT].
31. See id.; see also Pearce, supra note 21, at 49-55.
32. Charles Duhigg, Millions in U.S. Drink Dirty Water, Records Show, N.Y. TIMES,
2009,
http://www.nytimes.com/2009/12/08/business/energyDec
7,
environment/08water.html?emc-etal; Charles Duhigg, That Tap Water Is Legal But
May Be Unhealthy, N.Y. TIMES, Dec. 16, 2009,
http://wivw.nytimes.com/2009/12/17/us/17water.html?emc-etal.
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waste in the drinking water supply. The Safe Drinking Water Act, for
instance, regulates only 91 contaminants, while more than 60,000 chemicals are used and discharged into the water supply within the nation.'
Water inequality is also evident in how humans have distributed the
basic infrastructure to use water in their everyday lives for drinking, cooking, and sanitation. This disparity became abundantly clear in the work
of the U.N.'s Millennium Project to halve the proportion of the worldwide population without sustainable access to safe drinking water and
basic sanitation by 2015." To put these numbers in perspective, as of
2010, nearly 900 million people were without access to safe drinking water and more than 2.6 billion lacked access to basic sanitation." The lack
of access to safe drinking water and basic sanitation is entirely a humanmade phenomenon comprised of two components. First, safe drinking
water and basic sanitation require networks of pumps, pipes, storage facilities, catchment systems, treatment sites, and a legal framework governing the regulation of water. While most urban areas in developing regions around the world contain 94% of the basic infrastructure needed to
deliver drinking water, nearly one-quarter of the world's rural populations
According to the
in developing regions lack such basic amenities.'
United Nations, "The rural-urban gap is much wider when only households having a piped drinking water supply on premises are considered.
The proportion of people who enjoy the health and economic benefits of
piped water is more than twice as high in urban areas than in rural areas.""
Access to sewage systems directly impacts access to safe drinking water. In 2010, the U.N. reported that approximately 1.1 billion people
routinely practice open defecation due to a lack of any sort of sewage
facility. ' Combined with industrial and agricultural waste, 2 million tons
of sewage is discharged everyday into the world's water supply." Over the
33. Id.
34. U.N. MDG 2010 REPORT, supra note 30, at 58.
35. Press Release, General Assembly, General Assembly Adopts Resolution Recognizing Access to Clean Water, Sanitation as Human Right, by Recorded Vote of 122 in
Favour, None Against, 41 Abstentions: Delegates also Confirm Nominee to Head Office
f Internal Oversight Services, Elect Belarus to UNEP Governing Council, U.N. Press
Release G/A10967 (July 28, 2010).
36. U.N. MDG 2010 Report at 58. According the U.N., "The largest disparities are
in Oceania and sub-Saharan Africa, but significant differences between urban and rural
areas are found even in regions that have achieved relatively high coverage, such as
Western Asia and Latin America and the Caribbean . . . Globally, eight out of 10 people
who are still without access to an improved drinking water source live in rural areas."
Id. at 59.
37. Id. The report further notes, "Disparities are particularly evident in Oceania and
sub-Saharan Africa, where rural coverage of piped water remains very low at 37 per cent
and 47 per cent, respectively, as compared to 91 per cent and 83 per cent in urban areas." Id.
38. Id. at 61.
39.
World Water Quality Facts and Statistics, THE PAC. INST., (Mar. 22, 2010),
http://ww.pacinst.org/reports/water-quality/water-quality-facts-and stats.pdf.

338

WATER LAWREVIEW

Volume 15

course of one year, six times more wastewater is produced than exists in
all the rivers of the world.' The burden of this disparity in access to basic
piping or catchment systems for drinking water or basic sanitation, moreover, falls almost exclusively on the world's poor-who are largely nonWhite and located in informal settlements in close proximity to wealth
and water infrastructure." As a result, the disparate impact on such
communities is profound. According to the World Health Organization
("WHO"), more people die worldwide from unsafe water annually than
from all forms of violence, including war." This has had a particularly
devastating generational impact, as waterborne infectious diseases attribute to approximately fifteen percent of child deaths each year worldwide."
To put this in temporal terms, a child dies every eighteen seconds as a
result of water contamination, most of these occurring in the non-White
developing world."
Water is central to human survival. Yet, access to water, much less
water fit for human consumption, is unevenly distributed throughout the
globe. The world has mighty glaciers, immense rivers, and vast aquifers;
but access to these resources is greatly truncated. We have long understood unequal access to water to be a matter of geography, technology,
climate, and circumstance. Hidden behind these realities, however, is the
primary role of law in abstracting water from both its geographical location and physical properties. "Water" and our rights to it, is largely a
creation of law" and as such the following sections will show, it has contributed to vast social inequalities in the contemporary world.

40.

Id.

See UN MGD 2010 REPORT, supra note 30, at 62.
41.
42.
Unsafe or inadequate water, sanitation, and hygiene cause approximately 3.1% of
all deaths worldwide and 3.7% of DALYs (disability adjusted life years) worldwide.
ANTHONY RODGERS ET AL., WORLD HEALTH ORG., THE WORLD HEALTH REPORT
2002: REDUCING RISKS PROMOTING HEALTHY LIFE 68 (2002) [hereinafter WHO
REPORT 20021. In raw numbers, this means that 1.8 million die each year from waterINT'L NETWORK TO PROMOTE HOUSEHOLD WATER
borne diarrheal diseases.
TREATMENT AND SAFE STORAGE, WORLD HEALTH ORG., COMBATING WATER BORNE
DISEASES AT THE HOUSEHOLD LEVEL 7 (2007) [hereinafter WHO COMBATING WATER
BORNE DISEASES1. The World Health Organization estimates that 1.6 million die each
year from all forms of violence. WORLD HEALTH ORG., WORLD REPORT ON VIOLENCE
AND HEALTH 9-10 (Etienne G. Krug et al. eds., 2002).
43. Unsafe water causes approximately 4 billion cases of diarrhea each year, and
results in 1,8 million deaths, 90% of these deaths are children under five. WHO
COMBATING WATER BORNE DISEASES, supra note 42, at 7, 11. In 2000 10.9 million
child deaths occurred worldwide. WHO REPORT 2002, supra note 42, at 114. This
means that approximately 15% of child deaths each year are attributable to diarrhea.
44. There are 31,536,000 seconds per year with 1.8 million deaths attributed to
unsafe water. WHO COMBATING WATER BORNE DISEASES, supra note 42, at 7.
45. DESHEN Hu, WATER RIGHTS: AN INTERNATIONAL AND COMPARATIVE STUDY
16-18 (2006)
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II.
MIGHTY WATERCOURSES
SEIZED BY PRIVATE HANDS
FEED STAINLESS STEEL FAUCETS
ON TICKY TACKY LANDS
SOME BUFFALOS DIVERT
FOR THEIR OWN FOUL USE
BENEFICIAL CITIES ARISE
RESERVOIRS DAMMED REFUSE
Law is everywhere when it comes to water. From the very nascent
stages of civilization, humans have developed a complex body of rules,
rights, and procedures governing the capture, use, and distribution of
water.' This was especially evident in hydraulic civilizations that had reliable surface water supplies such as the Assyro-Babylonese in the Tigris
and Euphrates rivers, the Egyptians in the Nile River, the Hindu in the
Indus River, and the Chinese in relation to the Huang-Ho River." In the
Americas, even hundreds of years before the arrival of the Spanish and
other Europeans, when Peruvian civilizations such as the Incas and
Meso-American civilizations such as the Aztecs rose to power around the
coastal valleys of Central and South America, control of water and its
distribution played a key role.' This was even more true in water-scare
regions. As early as five or six hundred years before the arrival of the
Spanish in the arid American Southwest, for instance, the Ancestral PueAs Professor
blans instituted an elaborate system of water control.'
Meyer notes, "[wlater disputes undoubtedly occurred in pre-conquest
America, especially in the desert regions. Harnessing water for productive purposes required the cooperative effort of many, but subsequent
allocation schemes were a source of potential conflict."'

GARDENS AND NEIGHBORS: PRIVATE WATER
46.
CYNTHIA JORDAN BANNON,
RIGHTS IN ROMAN ITALY 102-44 (2009); JOSHUA GETZLER, A HISTORY OF WATER
RIGHTS AT COMMON LAW (2006); DANTE A. CAPONERA, PRINCIPLES OF WATER LAW
AND ADMINISTRATION: NATIONAL AND INTERNATIONAL 9-10 (2007).

47.

Itzchak E. Kornfeld, Mesopotamnia: A History of Water and Law, in THE

EVOLUTION OF THE LAW AND POLITICS OF WATER 21-36 (Joseph Dellapenna & Joyeeta
Gupta eds., 2008); and CAPONERA, supra note 46, at 9.
48. CAPONERA, supra note 46, at 22.
49.
MICHAEL C. MEYER, WATER IN THE HISPANIC SOUTHWEST: A SOCIAL AND

LEGAL HISTORY, 1550-1850, at 11-14 (1984). Professor Michael Meyer notes: "On
Chapin Mesa at Mesa Verde in Southwestern Colorado they built check dams and an
irrigation ditch more than four miles in length." Id. at 12. See also Gregory J. Hobbs,
Jr., The Role of Clinate in Shaping Western Water Institutions,7 U. DEN'. WATER. L.
REV. 1, 6-9, 12 (2003) (discussing archeological evidence of water storage systems found
in Mesa Verde).
50. MEYER, supra note 49, at 12.
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Accordingly, water law came to have two critical divergences, as different practical and policy concerns shaped different legal regimes for
water in areas with copious water supplies as compared to areas with
scarce water resources. The first deviation occurs in regions and cultures
where water was abundant, rules and regulations were "directed towards
defense against the harmful effects of water such as flood warning and
control and fight against water invasion, land reclamation, embankment
and dyke construction and maintenance.'"' In both the civil law and common law world of Europe and England, for instance, such concerns were
intricately connected to the proximity of private property to the surface
water resource. Within these legal schemes, expressed best by the riparian rights doctrine that originated in the English common law, water is
not separate property, but an incident of land ownership." Therefore,
the law gave land owners who lived along a watercourse the right to use
water "reasonably" so as not to seriously diminish the availability of water
nor seriously damage the private property rights of other "riparian" owners downstream."
In contrast to the development of a doctrine of riparian rights in water abundant areas, the second divergence in law has served to develop
rules and procedures for the conservation and distribution of water in
areas where it is scarce. In the Muslim world, for instance, the Prophet
Mohammed declared water "the common entitlement of all Moslems,
that he prohibited the selling of it, and that he had established a community of water use among men."' In the arid desert regions of the Arabian
Peninsula, water law was meant to promote the right to take water to
"quench one's thirst or to water one's animals" and the right to use "water
for watering land, trees, and plants."' This in turn, promoted a rich legacy of hydraulic development in the Muslim world, from aqueducts and
brick lined canals to water-driven paddles, pulleys, counter-balances, and
Archimedean screws for the broadest distribution of the resource.'
In what would become the American Southwest, mixed-race Hispano
settlers introduced water law principles forged in civil law Spanish and
Mexican experience "designed to protect individual rights, to encourage
private initiative and entrepreneurship, to stimulate economic development, and even to accumulate personal wealth."" Yet, New Mexican wa51. CAPONERA, supra note 46, at 9.
52. GETZLER, supra note 46, at 44 ("The nineteenth-century courts commonly described water rights as naturally connected to land or a concomitant of ownership of
riparian land, in the sense that ownership or occupation of abutting land was both necessary and sufficient to afford a right to appropriate the benefit of a running stream.").
53. Id.
54. CAPONERA, supra note 46, at 63.
55. Id.
56. Thomas Naff, Islamic Law and the Politics of Water, in THE EVOLUTION OF THE
LAW AND POLITICS OF WATER 44-45 (Joseph W. Dellapenna & Joyeeta Gupta eds.,
2008).
57. MEYER, supra note 49, at 179. Especially in relation to rights associated with
groundwater, the system represented, "incipient capitalism, a glorification of the sanctity
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ter law balanced these individual values by recognizing the needs of the
larger community. Importantly, the "law recognized that unbridled individual ambition would never produce a harmonious society and viewed
justice not as a metaphysical abstraction but as an attainable goal."' As a
result, New Mexicans enshrined the concept of normative restraint, a
commitment towards understanding the reasonable use of a surface water
resource, in order "to check monopoly, limit the influence of irresponsible locals, protect the disadvantaged, and most importantly to encourage
equity."" By balancing private property rights in relation to the needs of
the common good, New Mexicans highlighted tensions between water as
a commodity and water as a public good.
This tension between water as a community resource as opposed to a
private good is represented best by the emergence of the doctrine of
prior appropriation in the American West during the 1870s, particularly
in Colorado. After the gold rush and homesteading radically altered the
demographic composition of the western half of the United States, litigants, lawyers, judges, and legislators applied such principles to reject the
Anglo-American common law doctrine of riparian rights." Applying the
principle of "first in time, first in right," the doctrine of prior appropriation protects the first person to use the water against all subsequent takers." As one account details, "in sharp contrast to riparian rights, a miner
could now dam up and divert an entire stream flow .. ..

As long as he

had the senior claim to use that water and continued to use the water in a
'beneficial' way, the other[s] ... downstream could not challenge his actions."' A second person who wants to use the same water, for example,
has to use whatever water remains after the first user has satisfied his legal

of private property and a celebration of laissez faire. With but very few exceptions, a
person could do what he wanted with his groundwater resource even if it prejudiced the
interests of his neighbor .... Groundwater law represented free enterprise with but very
few constraints." Id. See also Hobbs, Jr., The Role of Climate, supra note 48, at 13
("Beneficial use and priority of use were important principles in the New Mexico water
system, which derived from Moorish and Spanish laws and customs."); Wells A. Hutchins, The Communitv Acequia: Its Origin and Development, 31 Sw. HIsT. Q. 261
(1928).
58. MEYER, supra note 49, at 179
59. Id.
60. Robert G. Dunbar, The Adaptability of Water Law to the Aridity of the West, 24

J.

WEST 57, 60-62 (1985). But see, DONALDJ. PISANI, WATER, LAND, AND LAW IN THE
WEST: THE LIMITS OF PUBLIC POLICY, 1850-1920 1 (1996). Pisani notes that "(pirior

appropriation was not invented in the . .. West" as parts of Massachusetts, New York,
and other eastern states adopted a form of the doctrine at the beginning of the nineteenth century. Id. Pisani concedes, however, that due to the doctrine of prior appropriation, the American West "was the first part of the country in which water could be
used far from the channel of a living stream and became a commodity that could be
bought and sold like coal, timber, or land." Id.
61. CAPONERA, supra note 46, at 144
62. Stephen Sturgeon, Wayne Aspinall and the Politics of Western Water 4 (1998)
(unpublished Ph.D. dissertation, University of Colorado at Boulder) (on file with University of Colorado Norlin Library).
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needs. In many cases, this leaves no water for the second person or any
other subsequent users.
In Colorado, which "pioneered" prior appropriation law, the legal regime of Mexican water law co-existed in relative tension with the emerging priority scheme. "Under Mexican law, for instance, all users, whatever their priority, would find themselves included in structure of access
to a state-owned patrimony that looked to principles of equitable sharing
and necessity to allocate water among all users."" In the immediate years
after Colorado's incorporation as Territory in 1861, which included land
and people from the Territory of New Mexico, Colorado's territorial legislature provided for the recognition and protection of pre-existing Mexican water rights in its Spanish-speaking counties." Nevertheless, soon
after statehood and the adoption of Article XIV to the Colorado Constitution providing for the right of prior appropriation, the first priority right
in the state was granted in the Spanish-speaking San Luis Valley." The
consequence was to overlay and thereby eradicate the communal rights of
Hispano residents in the state.'
By the end of the 19"' century, most of the seventeen Western States
as well as parts of Australia and Canada (all with multiracial populations)
adopted some version of a prior appropriation system." At its core, the
doctrine of prior appropriation encompasses four basic principles. First,
appropriated water must be put to a "beneficial" use. Courts legally recognized as "beneficial" only those uses that were for domestic consumption, irrigation, municipal, industrial, power production, and more recently, uses that promote recreational activities such as skiing and environmental protection.' Second, priority of right becomes the basis for
63. Gregory A. Hicks and Devon G. Pefia, Community Acequias in Colorado'sRio
Culbrea Watershed: A Customary Commons in the Domain of PriorAppropriation,74
U. COLO. L. REV. 387, 400 (2002).
64. Id. at 406.
65. The oldest water right in Colorado is the San Luis People's Ditch with an appropriation date of April 10, 1852 and an adjudication date of June 14, 1889. June 14,
1889 decrees for waters from the Culebra River in Costilla County Colorado. In re
Water District No. 24, (D. Colo. 1889). The earthen ditch, with likely a rudimentary
headgate and check dam, was established and operated under the principles of Mexican
water law until that time. See Hicks and Pefia, supra note 63, at 391, 406-431; and Romero, Uncertain Waters and Contested Lands, supra note 2, at 535, n. 70.
66. Hicks .and Pefia, supra note 63, at 431. For a detailed analysis of this process as
it concerns the San Luis People's ditch, see id. at 418-443.
67. Dunbar, supra note 60, at 262; see COLO. CONST. art. XVI, § 7 ("The right Ito
appropriate] the unappropriated waters of [the] natural streams [of the state for] beneficial uses shall never be denied."). For the adoption of the prior appropriation by states
in the American West, see Yunker v. Nichols, 1 Colo. 551, 553 (1872) (asserting that
the "rules respecting the tenure of property must yield to the physical laws of nature" in
a "dry and thirsty land" such as Colorado) and Coffin v. Left Hand Ditch Co., 6 Colo.
443, 446 (1882); Clough v. Wing, 17 P. 453 (Ariz. 1888); Drake v. Earhart, 23 P. 541
(Idaho 1890); Stowell v. Johnson, 26 P. 290 (Utah 1891); Moyer v. Preston, 44 P. 845
(Wyo. 1896).
68. The core idea here is that water is not wasted, but put to a productive use that
does not harm others. In Colorado, for example, beneficial uses that are legally recog-
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allocating water during periods of scarcity. In practice, this means that
even though thousands of cubic feet per second may flow by a family's
farm, they are not allowed to use the water if a senior user has "called"
the river." Priority, not equality, is the guiding principle in times of
drought." Third, the right to use water is quantified. Accordingly, permits or decrees in the prior appropriation scheme identify one's "ownership" of water independent of the actual water course or watershed that
delivered or housed the water." It also ensures that people do not have
an equal or even a minimum right to water; rather, peoples' rights are
"what they have appropriated, paid for, or otherwise deserved as a water
customer."" Finally, the right to use water in the prior appropiation system is a property right that is alienable on an open market independent
from the land in which it flows. Consequently, someone can buy a senior
water right and use that water hundreds if not thousands of miles away
from its natural watercourse, even if the sale of the water results in fallow
fields and empty wells.
The doctrine of prior appropriation, and the principles of property
and private enterprise that it represented, became the basis by which
those in the United States seized the great watercourses of the American
West and deployed them in the service of suburbanization and metropolitan fragmentation. The United States' largest and most "wild" rivers,
for instance, were reengineered into water-storage and water-delivery systems." While initially vast property rights in water were designed to serve

nized include instream flows for conservation, commercial, domestic, dust suppression,
fire protection, fish and wildlife, flood control, recreational in-channel diversions, industrial, irrigation, mined land reclamation, municipal, nature centers, power generation,
recreation, release from storage for boating and fishing flows, snowmaking, and stock
watering.

COLORADO FOUNDATION

FOR WATER EDUCATION,

CITIZEN'S GUIDE TO

COLORADO WATER LAw 7 (2004).

69. For a classic application of this, see Cary v. Cochran, 292 N.W. 239 (Neb. 1940).
70. Notions of "fairness" do apply, though. For instance, Colorado law does not
deny water to junior water rights holders if the senior's "call" does not make a material
difference in meeting the water right, as provided in the "futile call doctrine" of COLO.
REV. STAT. S 37-92-502(2)(1) (2008). But see A. Dan Tarlock, Prior Appropriation:
Rule, Principle,or Rhetoric?, 76 N.D. L. REV. 881 (2000) (arguing this fairness principle only exists in theory).
71. See Christine A. Klein, The ConstitutionalMythology of Western Water Law,
14 VA. ENVTL. L. J. 343, 347-48 (1995); see also COLO. CONST. art. XVI, § 5; Strickler
v. City of Colo. Springs, 26 P. 313, 316 (Colo. 1891) (holding that "[al priority to the use
of water [for irrigationi is a property right" that may be sold and transferred separately
from the land upon which the right arose); City of Denver v. Fulton Irrigating Ditch Co.,
179 Colo. 47 (1972) (examining reuse of water in a trans mountain diversion of Colorado River basin water to the South Platte river basin).

72.

James L. Wescoat, Jr. et al., Water, Poverty, Equit, andjustice in Colorado: A

PragmaticApproach, in JUSTICE AND NATURAL RESOURCES: CONCEPTS, STRATEGIES,
AND APPLICATIONS 57, 68 (Kathyrn M. Mutz et al. eds., 2002).
73.
The best analysis of this remains MARC REISNER, CADILLAC DESERT: THE
AMERICAN WEST AND ITS DISAPPEARING WATER 333 (1986); see also NORRIS
HUNDLEY, JR., THE GREAT THIRST: CALIFORNIANS AND WATER, A HISTORY 121-171

(2001); David J. Hayes, Accommodation Turns to Conflicts: Lessons from the Colo-
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a vast agricultural economy, by the early decades of the 20" century, the
insatiable needs of homo-urbanus made prior appropriation the central
element in the rise of sprawling megacities like Los Angeles, San Diego,
Phoenix, Las Vegas, and Denver." One of the leading cases in the law of
prior appropriation and metropolitan development held that governmental water supply agencies could not be expected to be held to the same
burdensome and restrictive conditions as private entities in order to perfect a water right." The case exemplifies what has become known as the
"growing cities doctrine," thereby highlighting that a primary function of
the modern doctrine of prior appropriation has been to support unlimited metropolitan growth."'
Los Angeles is the prototypical example of how water has fed metropolitan growth. Beginning in the early decades of the 20th century, Los
Angeles's Metropolitan Water District used the doctrine of prior appropriation to buy up water rights in the Owens Valley in the Sierra Mountains. As the city "captured" and "diverted" the water through large aqueducts that stretched hundreds of miles to the outskirts of Los Angles,
the Owens Valley literally and economically dried' up." As Los Angeles
grew and the Owens Valley water supply proved insufficient for the city's
needs, it followed the same model in other water basins with great "success." Other growing metropolises followed Los Angeles's example, putting incredible strain on a limited water supply. Today, 25 million
Americans in metropolitan areas rely on one river, the Colorado, to keep
the taps turned on."
Yet, keeping the taps turned on in such metropolitan areas requires

acknowledging the centrality of race where such water is both used and
taken. The great urban archipelagos of the American West where water
is delivered, for instance, are heavily defined by the presence of large,
thriving, and racially segregated multi-racial communities."' So too does
rado, In WHOSE WATER IS IT: THE UNQUENCHABLE THIRST OF A WATER-HUNGRY
WORLD 139, 141 (Bernadette McDonald & Douglas Jehl, eds, 2003).

74. Hayes, supra note 73, at 146.
75. City of Denver .v Sheriff, 96 P.2d 836, 840 (1939).
76. Colorado cases are revealing of this shift. See Metro. Suburban Water Users
Ass'n v. Colorado River Water Conservation Dist., 365 P.2d. 273, 284-85 (1961) (granting a conditional right for the entire water project, even though work had not be accomplished on all parts of the project); City of Thornton v. Bijou Irrigation Co., 926 P.2d I
(Colo. 1996) (arguing that cities were not speculating when it conditionally appropriated
a water right bases upon a municipalities reasonably anticipated projections of future
growth). See also Tarlock, supra note 3, at 177-78. But see Pagosa Area Water & Sanitation Dist. v. Trout Unlimited, 170 P.3d 307, 309-10 (Colo. 2007) (indicating that the
law must place some limits on unchecked municipal growth).
77. See REISNER, supra note 73, at 100; see also HUNDLEY, supra note 73, at 347.
78. Hayes, supra note 73, at 146.
79. See Richard White, Race Relations in the American West, 38 AM. Q. 396, 397
(June 1986) available at http://wwv.jstor.org/stable/2712674; See generally SHANA
BERNSTEIN, BRIDGES OF REFORM: INTERRACIAL CIVIL RIGHTS ACTIVISM IN TWENTIETH
CENTURY Los ANGELEs (2011); MARK BRILLIANT, THE COLOR OF AMERICA HAS
CHANGED: How RACIAL DIVERSITY SHAPED CIVIL RIGHTS REFORM IN CALIFORNIA,
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race play a role in shaping the hinterlands that are essential to the metropolitan American West's growth and sustainment." From the resource
rich reservations of the Din6 and Southern Utes to the migrant labor that
sows, cultivates, and harvests its water subsidized farmlands, multiple
color lines intractably define the entire American West.
Not surprisingly, water has played an extremely pernicious role in
both displacing and disfranchising multiracial communities in metropolitan as well as rural areas." Take for instance the case of the Wileys, a
Black family who had purchased a lot and began to build a home in one
of the suburban subdivisions of Portland, Oregon in the 1960s." Residents of the neighborhood, alarmed at the prospect of "Negroes" living in
their all-White neighborhood, organized and enlisted the support of the
local water district's board of directors to address the issue.' The district's water commissioners, at a special meeting, subsequently considered
whether the new home would be in violation of the district's sanitary
regulations." According to the Superintendent of the Water District,
color and water were the two primary considerations its administrators
considered in examining whether the Wiley home and its sewage was
located too close to one of the district's wells.' The Board answered in
the affirmative and initiated its power of eminent domain to acquire the
Wiley family's lot."' Though a federal judge enjoined the water board
from using its power to acquire the real property, soon after the decision,
arsonists doused the Wiley's unfinished home and set it ablaze." Unde1941-1978 (2010); ALBERT S. BROUSSARD, BLACK SAN FRANCISCO: THE STRUGGLE FOR
RACIAL EQUALITY IN THE WEST, 1900-1954 (1994); ALBERT CAMARILLO, CHICANOS IN
A CHANGING SOCIETY FROM MEXICAN PUEBLOS TO AMERICAN BARRIOS IN SANTA

BARBARA AND SOUTHERN CALIFORNIA, 1848-1930 (Cambridge, Mass: Harvard University Press, 1996); ScoT-r KURASHIGE, THE SHIFTING GROUNDS OF RACE: BLACK AND
JAPANESE AMERICANS IN THE MAKING OF MULTIETHNIC Los ANGELES, (2007); DAVID
MANTFIANO, ANGLOS AND MEXICANS IN THE MAKING OF TEXAS, 1836-1986 (1987);
GEORGE J. SANCHEZ, BECOMING MEXICAN AMERICAN: ETHNICITY, CULTURE, AND
IDENTITY IN CHICANO Los ANGELES, 1900-1945, (1993); ROBERT 0. SELF, AMERICAN
BABYLON: RACE AND THE STRUGGLE FOR POSTWAR OAKLAND (2005); QUINTARD
TAYLOR, THE FORGING OF A BLACK COMMUNITY SEATTLE'S CENTRAL DISTRICT, FROM
1870 THROUGH THE CIVIL RIGHTS ERA (1994); ERNESTO VIGIL, THE CRUSADE FOR
JUSTICE: CHICANO MILITANCY AND THE GOVERNMENT'S WAR ON DISSENT (1999).

80.

The concept of the hinterlands and its relationship to metropolitan growth is

detailed best in WILLIAM CRONON, NATURE'S METROPOLIS: CHICAGO AND THE GREAT

1VEST 263-68 (1991). The hinterlands of a city, or the rural and less dense landscapes
that exist far removed from a metropolitan area, Cronon reminds us, are inextricably
connected. Id. at 51.
81.
See Tom I. Romero, II, Kelo, Parentsand the Spatiahzationof Color (bhndness)
in the Berman Brown Metropolitan Heterotopia, 2008 UTAH L. REV. 947, 976-78
(2008).
82. Wiley v. Richland Water Dist., 5 RACE REL. L. REP. 788, 788 (D. Or. 1960).
83. Id.
84.

85.
86.
87.
League

Id. at 789.

Id.
Id.
Letter from E. Shelton Hill, Exec. Dir., Urban League of Portland, to Urban
Members and Organizations Interested in Race Relations (July 8, 1960) (on file
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terred, the Wiley's rebuilt their home and remained there for several
years."
The unquenchable thirst of racially stratified cities, in turn, masked
an equally pernicious pattern of racial exploitation in the development of
metropolitan water supplies in areas hundreds of miles removed from
urban settlement. A prominent example occurred in the San Luis Valley
located in Southern Colorado, where a broad coalition of locals fought
for years to keep water entrepreneurs from pumping groundwater out of
the region." In the late 1980s and early 1990s, American Water Development, Inc. ("AWDI") proposed to drill ninety-seven wells in the San
Luis Valley and to pump as much as 200,000 acre feet a year to Denver's
largely White suburbs.' In order to tap this resource, AWDI immediately claimed legal right to the aquifer beneath the San Luis Valley-home
to a multicultural community that encompassed Colorado's oldest Latino
community."
Pioponents of AWDI, however, failed to grasp the importance of water to the social, political, and cultural lives of the Valley's residents.
Consequently, Valley residents engaged in an intense legal battle to prevent AWDI from claiming the vital resource." In this struggle, "many
with
the
Oregon
Historical
Society,
Mss.
1585),
available
at
http://N.ohs.org/education/oregonhistory/historical-records/dspDocument.cfn?doc_I
D=C664AIA6-A3Al-DA3A-70EEFFCB5EA4A500.
88. Joshua Binus, Wiley Family Housing Struggle, THE OREGON HISTORY PROJECT
(2004),
http://www.ohs.org/education/oregonhistory/historical records/dspDocument.cfm?docI
D=C664AlA6-A3Al-DA3A-70EEFFCB5EA4A500.
89. As early as 1976, the Houston Natural Gas Corporation proposed building a
nine-hundred mile coal slurry that would transport coal from Walsenburg, Colorado to
Houston, Texas by mixing it with water taken from the San Luis Valley. Described by
Denver water developers as "competition for water between energy and agriculture," the
plan garnered intense opposition from the Valley's residents who believed the struggle
involved nothing less than "life and death." Peggy Strain, Water, Land, Life-It's All
One in Valley Pipeline Debate, DENVER POsT, Nov. 13, 1977, at 3; see also Ted Delaney, Water Binds, Divides Neighbors, COLo. SPRINGS GAZETTE TEL., July 9, 1989, at
Bl. At the end of the twentieth century, the politics of water manifested itself in Am.
Water Dev., Inc. v. City of Alainosa, 874 P.2d 352 (Colo. 1994) and Sanchez v. Colorado, 97 F.3d 1303 (10th Cir. 1996). Although ostensibly two separate legal actions, the
issue of water rights became embroiled in efforts to create a minority-majority voting
district in the San Luis Valley.
90. Julia Rubin, Residents Mistrustful of Canadian Developer: Prospect of Huge
Colorado DesertAquifer Sets off Water Rights Battle, L.A. TIMEs, July 30, 1989, at 22;
see also Thirsty Denver Area May Pipe from Aquifer, OMAHA WORLD HERALD, Aug.
26, 1989, at 15.
91. Ai. Water Dev., Inc., 874 P.2d at 357-58; Town Of San Luis, STATE OF
COLORADO,

http://wv.colorado.gov/cs/Satellite/CNTY-Costilla/CBON/1251595062802 (last visited
March 5, 2012).
92. Fearing the impact that the AWDI project would have on their lives and livelihoods, Valley lawyers used treaties, land surveys, congressional actions, and water court
determinations to protect the water rights of the region's diverse residents. See, e.g.,
Patrick O'Driscoll, Water Export Bid Hits Diy Well: Judge Rejects Spanish Law Use,
DENVER PosT, July 6, 1990, at IB; see also Gary Theimer, Water Appeal Killed: High
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residents of the valley-from Republicans to Democrats, from hippies to
crusty potato farmers .

.

. united against" AWDI." A retired water divi-

sion engineer noted, "It's the first time I've seen the people of this valley
get together and fight something.""
Such unity did not last long. In 1993, a group of Chicano residents in
the San Luis Valley filed suit to create a minority-majority voting district
in the Valley.' Remarkably, Mexican Americans had not been represented in the state House of Representatives since 1936.' Though Mexican Americans in the Valley were a prominent and substantial part of the
community since its founding, they often encountered racial-bloc voting,
school segregation, and overt acts of discrimination." Opponents of the
suit, however, recognized the threat that political redistricting of the Valley represented to many of their water interests. As one opponent of
AWDI asserted, the voting rights suit was "an effort to dilute our representation, done under the guise of minority-bloc voting."" According to
some, the suit threatened to "split the San Luis Valley, leaving [many of
its residents] without a locally elected state representative, and hence
without a defender of their water in the state government."" Yet as one of
the Latina plaintiffs argued, the suit has "absolutely nothing to do with
the water because we don't own any water."'"
After years of legal and political struggle, AWDI eventually lost its
bid to develop the Valley's water resource,o' while the Chicano litigants
prevailed on their right to create a minority-majority voting district.'" Professor Federico Cheever highlighted the tensions inherent in the AWDI
and the Sanchez litigation: "On the surface, the fight is about maintaining
the wells for potato farmers and maintaining the forage for grazing[,] ...
but it's really about maintaining an extraordinarily unique place, the sand
dunes and the Hispanic community.""'
Court Won't Take San Luis Case, DENVER PosT, Nov. 29, 1994, at B4. In 1989, Valley
residents taxed themselves millions of dollars in order to wage the legal battle against
AWDI. Mark H. Hunter, Sand Dunes Action Would End Water War, DENVER POST,
Jul 25, 2000, at B4.
93. Jennifer Gavin, Valley Residents Evpected to Fight District Breakup: A WDI
Water Battle Unites San Luis, DENVER POsT, Nov. 18, 1991, at IB.
94. Julia Rubin, Battle Brews Over Development of San Luis Valley Watei;
AsSOCIATED PRESS, July 17, 1989.

95. Sanchez v. Colorado,97 F.3d at 1305-06.
96. Robert Kowalski, Redistrict Bid Splits Hispanics:San Luis Valley Rift Centers on
Race, Water, DENVER POST, Apr. 20, 1997, at Al.
97. See id.
98. Gavin, supra note 93, at IB.
99. Kowalski, supra note 96.
100. Id.
101.
Am. Water Dev., Inc. v. City of Alamosa, 874 P.2d 352, 357 (Colo. 1994). For a
fuller exploration of the AWDI legal and political battle, see SAM BINGHAM, THE LAST
RANCH (1996).

102. Sanchez v. Colorado, 97 F.3d at 1329; see also John Brinkley, Court Stays Out
of San Luis Fight: Legislature Can Draw Boundaries to Boost Hispanics' Strength,
ROCKY MTN. NEWS, May 20, 1997, at 8A.
103. Michelle Nijhuis, Running Lo", U. DENV. MAG., Winter 2001, at 18, 22.
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Yet the issues in each case reverberated far beyond the mountains,
streams, and aquifers in the San Luis Valley. The dispute represented
the legal displacement of Latinos from the land and the community in
which they were a part. It symbolized the exploitation, for profit and
recreation, of the vital resources that poor communities, especially communities of color, rely upon for everyday domestic needs. It highlighted
the insatiable appetite for water fueled by sprawling suburban White water users. It connected patterns of racial and social fragmentation in the
modern metropolis. Collectively, the battle for control of water and the
struggle for racial identity in the San Luis Valley were a microcosm about
the logic of water law in much of the world. Law has helped water to be
become far removed from the multiracial communities from which it was
extracted by overlaying concepts of private property over communal
need, reifying individual enterprise instead of societal sustainability, and
creating heightened protection for economic markets and unchecked
metropolitan growth. In turn, it has given lawyers, judges, and policy
makers the freedom to refrain from considering those social inequalities
that allocation of water rights has created and perpetuated.

III.
POTABLE TANKS
THROUGH COLONIAS ROLL
NO PIPES NOR TOILETS
HANDS CUPPED SOUL
ONE BILLION REMAIN
THIRSTY COCKROACH BRETHREN
CANNOT EVEN AFFORD
METERED TEARS FROM HEAVEN
Along the border of the United States and Mexico, a true "borderlands" of water law and policy exists."' In this space over half-a-million

104. Mary L. Dudziak & Leti Volpp, Introduction Legal Borderland: Law and the
Construction ofAmerican Borders, 57 AM. Q. 593, 594 (2005) (arguing the U.S.-Mexico
border as "the most iconic American border, a space that has been the subject of much
powerful scholarship."). As Dudziak and Volpp ask and answer:
What, then, is a legal borderland? We might start with the role of law in borderlands that are geographic places. Borderlands can be contact zones between distinct physical spaces; they can be interstitial zones of hybridization.
They can constitute spaces that challenge paradigms and that therefore reveal
the criteria that determine what fits in those paradigms. Borderlands can also
function not as literal physical spaces but as contact zones between ideas, as
spaces of ideological ambiguity that can open up new possibilities of both repression and liberation .

. .

. Legal borderlands can be physical territories with

an ambiguous legal identity, such as U.S. territories where the Constitution

THE COLOR OF WATER

Issue 2

349

poor Latinos live in so-called Colonia communities." Cameron Park is a
typical small neighborhood on Texas's border with Mexico, not far from
Brownsville. Walking down the street, one would likely encounter "children, dogs and chickens .

.

. playing in the streets. A few businesses-taco

trucks, car repair, beauty salon-advertised with handwritten signs. Some
of the homes [are] lushly landscaped, with hibiscus flowers and orange
trees," while others are "broken-down shacks interspersed with piles of
lumber and rumble."'" In 2000, it was the poorest place in the United
States with more than 1,000 people.'"
At the most basic level, Colonias are unregulated subdivisions that
have emerged as unincorporated municipalities. Because of the fact that
they have no formal legal status as local governments, the communities
do not have basic powers of zoning, taxing, and eminent domain." As a
result, Colonias lack basic infrastructure needed to serve densely concentrated communities; most importantly, most Colonias do not have water
or sewage lines to serve residents.
Colonias first emerged in Texas in the 1950s, and the process of
land-use and settlement has remained virtually the same for the last sixty
years. Landowners in unincorporated rural areas subdivide pieces of
agriculturally worthless land that often lies in low-lying flood plains. The
landowning developer then sells, with a Contract for Deed, plots to pro-

does not follow the flag, or Guantinamo . . . . Law also help define the

boundaries of American national identity.
Id. at 595-96. See also, Tom 1. Romero, II, Between and Beyond the Borderlands:
Region, Race, Scale, and Subnational Legal History, 9 OR. Rev. Intl. L. 301, 308 n 19,
328 n. 82-83 and related tex (2007). Borderlands scholars owe a debt of gratitude to
GLORIA ANZALD(JA, BORDERLANDS (1987) who provided the foundational theoretical

understanding of this concept in understanding social, economic, political, and historical
See generally Aigner-Varoz, Metaphors of a Mestiza Consciousness (2000),
change.
Cantu, Living on the Border (1993), Keating, Interviews/Entrevistas, (2000), Keating
Entre Mundos/Ainong Worlds (2005), Perez, Gloria Anzalddia: La Gran Nueva Mestiza
(2005), Alarcon, Alvarez, Bachetta, Barcelo, Cantu, Castillo, Cisneros, Cuevas, Joysmith,
(2007) Borderlands 3rd. edition ; Walter Mignolo and Madina Tlostanova, (2007)
Theorizing from the Borders, Saldivar (2007), Unsettling Race, Coloniality, and Caste
and Soja, (1996). Thirdspace.
105. Colonias are found in Texas, New Mexico, Arizona, and California. Over 2,000
Colonias exist in Texas, where Colonia residents are overwhelming Latino and an overwhelming majority are American citizens. Where most of the colonias are located, per
capita annual income tends to be one-third to one-half of the state average of $16,717.
Colonias FAQs (Frequently Asked Questions), TEXAS SECRETARY OF STATE,
http://www.sos.state.tx.us/border/colonias/faqs.shtml (last visited Jan. 5, 2011) [hereinafter Colonia Housing Report].
106. The Colonias of the Mexican Border: Paving the Way, THE EcONOMIsT, Jan.
27, 2011, available athttp://www.economist.com/node/18013822.
107. Id.
108. SeeJane E. Larson, Free Markets Deep in the Heart of Texas, 84 GEO. LJ. 179,
183 (1995). The structure of Texas government denied general ordinance making powers to counties and counties had only the power delegated to them by the State. Id. at
199.
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spective low-income Latinos who seek affordable housing.' Though the
developer would make vague promises about future development, the
land was almost always unimproved and did not have piping for the delivery of potable water or any capability for wastewater disposal. Nor did
the developers make provisions for adequate drainage. Thus, when it
rains, Colonia residents find themselves subject to significant property
damage and contamination by human waste. Such problems are exacerbated by the reality housing development in Colonia communities. Residents build houses in phases as their owners can afford materials. Because there is no housing code, most homes lack basic amenities such as
electricity and plumbing."'
Colonia households deal with water and wastewater on an ad hoc basis. To obtain water for drinking, bathing, and cooking, some residents
dig shallow wells; others buy water by the bucket or drum to meet their
daily needs."' In terms of wastewater, Colonia residents rely on often
inadequate wastewater disposal methods, such as septic tank systems. In
many circumstances, these systems are too small or improperly installed
and can overflow."' The problem is exacerbated by the poor quality of
Colonia roads, which are often unpaved and covered with caliche or
other materials that prevent thorough drainage. During heavy rains it is
common to find sewage pooling on the ground. The lack of wastewater
treatment, in turn, impacts the drinking water supply. Wells are often
contaminated while untreated or inadequately treated wastewater is discharged into canals and arroyos, which then flow into Rio Grande River
or the Gulf of Mexico. Health care advocates blamed the lack of safe
drinking water and wastewater disposal as the primary culprit for increased rates of hepatitis, ancephaly, cholera, tuberculosis, encephalitis,
and diarrhea in Colonia communities."'
Law, accordingly, has played a primary role in the racial inequity of
Colonia communities. Because Colonias emerged in unincorporated
rural counties along the international border, county governments lacked
many of the fundamental powers of land use regulation in these areas."'
Rather than address the problems associated with unfettered growth, both
county governments and state legislatures choose to ignore or only partially address the problems."' It was not until the late 1980s and early
1990s, however, that state governments recognized the crisis facing the
109. A contract for deed is a real estate instrument by which a grantee makes a small
down payment and monthly payments, receiving fee simple title only when the total
value of the land is paid off. Upon default of the contract at any point until the land is
paid off, the grantee forfeits the land including any equity and improvements.
110. Colonia Housing Report, supra note 105.
111. For example, counties in Texas until the early 1990s did not have the power to
pass and enforce ordinances and had very little power over proposed development on
unincorporated land.
112. Colonia Housing Report, supra note 105.
113. Id.
114. Id.
115. Id.
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Colonia communities. The Texas State Legislature, for instance, created
the Economically Distressed Area Program ("EDAP") as a result of the
explosion of Colonia communities and its associated problems."' Water,
not surprisingly, is a primary indicator in the explicit definition of a,
Colonia as an economically distressed area.'7 An economically distressed
area is one "in which: (A) water supply or sewer services are inadequate
to meet minimal needs of residential users . . . ; land] (B) financial resources are inadequate to provide water supply or sewer services that will
satisfy those needs.""' The EDAP provided funding for water and sewer
services to economically distressed areas in exchange for the acceptance
of certain regulatory structures."' The legislation also provided for civil
and criminal penalties for unscrupulous developers." Despite the regulatory promise of the EDAP, it exempted many Colonia communities, contained various loopholes, and was grossly underfunded.'
Additionally, as metropolitan density increases in counties with Colonia communities, the EDAP fails to account for the municipal underbounding problem,' by which municipalities refuse to annex impoverished, minority, fringe communities.'" One theoretical response to the
lack of regulatory authority is for a Colonia to come under the jurisdiction of an incorporated municipality, either through annexation, incorporation, or the chartering of a new municipality. All the Colonia's existing
and new developments would then be subject to the land use regulation
regime of the existing municipality, or new land use regulations created
by ordinance under the new municipality. Colonias, however, are neither
economically nor socially attractive prospects for municipal incorporation. The ad hoc nature of their water infrastructure (if any at all) requires large capital investments to bring their community in line with ex1989 Tex. Sess. Law Serv. ch. 624, § 1.01(a) (West).
See TEX. GovT CODE ANN. § 775.001(2) (2001); see also TEX. WATER CODE
ANN. S 17.921(1) (1999).
118. TEX. WATER CODE ANN. § 17.921(1) (1999).
119. In 1993, the Texas State Legislature granted counties the power to enforce subdivision rules as a precondition for receiving funding for the state's Economically Distressed Area Program funding. In 1995 an additional set of laws passed by the Texas
legislature gave counties the power to approve at the county commissioners court level
whether or not new subdivisions meet certain plating requirements. However, these
requirements contained grandfather clauses. The legislature in 1995 passed legislation
requiring that any new subdivision in a severely economically distressed area and within
fifty miles of the border comply with strict platting requirement. TEx. Loc. Gov'T
CODE ANN. §§ 232.021-23 and 232.029 (1995).
120. Id. §§ 232.035-36. See also David L. Hanna, Third World Texas: NAFA,
State Law, and En vironmentalProblems Facing Texas Colonjas, 27 ST. MARY'S LJ. 871,
911-12 (1996).
121. See Hanna, supra note 120, at 878-79, 917.
122. Michelle Wilde Anderson, Cities Inside Out: Race, Poverty, and Exclusion at the
Urban Finge,55 UCLA L. REV. 1095, 1114 (2008) [hereinafter Anderson, Cities Inside
Ou]; Michelle Wilde Anderson, Mapped Out of Local Democracy, 62 STAN. L. REV.
931, 935 (2010) [hereinafter Anderson, Mapped Out.
123. Anderson, Cities Inside Out, supra note 122, at 1113; Anderson, Mapped Out,
supra note 122, at 938.
116.
117.
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isting ordinances."' Moreover, any anticipated income and/or property
tax benefits pale in comparison to the economic and social costs to a municipality for incorporating these undesirable lands and impoverished
When not incorporated into a municipality, the
Latino residents"
county then governs Colonia residents who are geographically isolated
from the county seat and consequentially less able to politically assert
themselves."

Colonia residents therefore find themselves in a precarious position.
On one hand, the lack of water regulation breeds inequitable health outcomes directly resulting from no access to safe drinking water or basic
sanitation. On the other hand, regulations delivering water and wastewater disposal services to Colonia residents would price the poorest resident
out of the market. Colonias exist to meet the affordable housing needs of
poor Latinos living in border regions. Unfortunately, programs that offer
assistance often have contribution requirements that Colonia residents
simply cannot afford. Many promise to bring water and sewage lines to
Colonias but require that households pay water and sewage tapping fees.
Colonia residents, however, do not have the means to pay for cost intensive improvements or additional monthly fees because they are extremely
poor and lack equity under their Contract for Deed titles."
According to Critical Race Theorists such as Professor Richard
Delgado, Colonias are internal racialized colonies structured by American law and policy" that epitomize racialized water law and policy problems in the developed world. Household water requirements represent a
tiny fraction of global water use, usually less than five percent of the total.'"
124. See Anderson, Mapped Out, supra note 122, at 936, 937.
125. See Anderson, Cities Inside Out, supra note 122, at 1111-12.
126. Anderson, Mapped Out, supra note 122, at 937-39; Anderson, Cities Inside Out,
supra note 122, at 1098, 1113.
127. The EDAP and NADBank programs have been criticized for requiring financial
feasibility before bringing water to Colonias. For Texas legislative reports summarizing
concerns
regarding water and other infrastructure developments in Colonias, see generally
COLONIAL INITIATIVES PROGRAM, TEX. SECY OF STATE, TRACKING THE PROGRESS OF
STATE FUNDED PROJECTS THAT BENEFIT COLONIAS, S.B. 99, 82nd Reg. Sess. (Tex.

2010),

http://www.sos.state.tx.us/border/forms/reports- 11 /sb-99-progress.pdf;

SEN.

JUDITH ZAFFARINI & REP. RYAN GUILLEN, COLONIAL INITIATIVES PROGRAM, TRACKING
THE PROGRESS OF STATE-FUNDED PROJECTS THAT BENEFIT COLONIAS, S.B. 827, 79th
Reg. WILLIAMS, TEX. SEC'Y OF STATE, A REPORT RELATING TO THE COORDINATION OF
COLONIA INITIATIVES AND SERVICES TO COLONIA RESIDENTS, S.B. 1202, 79th Reg.

Sess. (Tex. 2006), http://www.sos.state.tx.us/border/forms/sb1202_ 112106.pdf.
128. Richard Delgado & Jean Stefancic, What ifJohn Calmore Had a Latino/a SibAng?, 86 N.C. L. REV. 769, 785, 787 (2008); See also Sheila R. Foster, Urban Informality as a Common Dilemma, 40 U. MIAMI INTER-AM. L. REV. 261, 262-81 (2009).
129. Kevin Watkins, Human Development Report 2006: Beyond Scarcity: Power,
Poverty and the Global Water Crisis, U.N. DEv. PROGRAMME 2 (2006)
http://hdr.undp.org/en/media/HDRO6-complete.pdf [hereinafter UN HDR 20061. This
report also states that "[ploor people living in slums often pay 5-10 times more per litre
of water than wealthy people living in the same city." Id. at 10.
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Most people, however, feel the most pernicious and direct impact of
water inequality when paying for this household use. In high-income
areas of cities in the United States, Asia, Latin America and Sub-Saharan
Africa, their residents enjoy inexpensive access to several hundred gallons
of water a day because public utilities and government subsidies keep
delivery expenses artificially low."
In contrast, Colonia residents, urban slum dwellers, and poor, rural
households around the world pay a significantly higher price (socially and
financially) for water, barely meeting their basic human needs." According to the United Nations, slum dwellers in Barranquilla, Colombia pay
nearly five times more for water than New York City residents."' Similarly, consider the case of Nogales, Arizona in the United States and Nogales, Sonora in Mexico. Essentially a single city, separated only by an
international border, where the residents of Nogales, Sonora "actually
pay more for less reliable, lower-quality water than their counterparts in
Arizona." " And just as in Colonias, poor people of color around the
world are unable to afford the connection fee to lower priced water and
sewage lines. According to the United Nations, "even in the poorest
countries this [fee] can exceed one hundred dollars. In Manila the cost
of connecting to the utility represents about three months' income for the
poorest twenty percent of households, rising to six months' in urban
Kenya.""
Access to water for the most basic needs is an expensive and unattainable proposition. Despite the UN Millennium Project's objectives
regarding water, 2.6 billion people still do not have access to basic sanitation and 1.1 billion do not have basic access to clean water." Though
policy makers and scholars around the world disagree on whether public
or private solutions are the answer," communities of color disproportionately bear the brunt of an underdeveloped water infrastructure. This
infrastructure deficiency, coupled with the legal constructs discussed
130. Id. at 2.
131. Id.
Water Rights and Wrongs, Dealing with Inequahty, U.N. DEV. PROGRAMME,
132.
Moreover,
(March 9, 2012).
http://hdr.undp.org/external/hdr2006/water/16.htm
"women and young girls carry a double burden of disadvantage, since they are the ones
who sacrifice their time and their education to collect water." UN HDR 2006, supra
note 129, at 2.
133. HELEN INGRAM ET AL., DIVIDED WATERS: BRIDGING THE U.S.-MEXIco BORDER
211 (1995).
134. UN HDR 2006, supra note 129, at 10.
135. Id. at 5.
136. In Dakar, for example, "poor households using standpipes pay more than three
times the price paid by households connected to the utility." In terms of public solutions, public utilities are motivated by inequitable market pressures. According to the
UN, "most utilities now implement rising block tariff systems. These aim to combine
equity with efficiency by raising the price with the volume of water used. In practice, the
effect is often to lock the poorest households into the higher tariff bands. The reason:
the intermediaries serving poor households are buying water in bulk at the highest rate."
Id. at 10.
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above, suggests that, much like interstate highways came to mark, bound,
segregate, and contain neighborhoods of color in the United States," the
lack of water and wastewater infrastructure serves an equally powerful-if
not more pernicious-social and economic function. The geographical
reach of this infrastructure-the underground pipes and pumps, the water
storage reservoirs, and the wastewater treatment . plants-marks the
boundaries of property development, limits an area's economic growth
and investment, and determines a neighborhood's long-term sustainability, thereby creating-and powerfully reinforcing-patterns of racial segregation and economic subordination."
Water and land use laws disaggregate water infrastructure from its
human and social dimensions. In this vein, the law has contributed to the
view that water is incidental to, rather than a primary component of, actual household possession. This disaggregation has entrenched the law's
treatment of water as a commodity to be bought and sold, rather than as
an inestimable human need. The law has failed to recognize safe water
and basic sanitation as essential to the realization of human dignity, regardless of class or race.

IV.
ROTATING CANNONS SOAK
ONE MANICURED LAWN
HUNDREDS OF GALLONS WASTED
EVERY DUSK AND DAWN
OTHER BUFFALOS DECRY
TRUNK LINES SO SLIGHT
DENYING ENTREE TO
A FOUNTAIN OF HUMAN RIGHTS
Outside of the Colonias, many Americans take water for granted.
The United States has one of the most developed and comprehensive
systems of water infrastructure in the world, with massive dams and reservoirs, modern groundwater pumps, billions of miles of water and sewage
pipes, sophisticated wastewater treatment plants, and a broad regulatory
framework over industrial and hazardous waste. In turn, few Americans
137. Charles E. Connerly, From Racial Zoning to Community Empowerment: The
Interstate Highway System and the Africai American Community in Birmigham, Alabama, 22 J. PLAN. EDUC. & RES., 99. 99-100 (2002); Marc Seitles, The Perpetuationof
Residential RacialSegregation in America: HistoricalDiscrimination,Modern Forms of
Exclusion, and InclusionaryRemedies, 14J. Land Use & Enytl. L. 89, 93 (1998).
138.

ALEMAYEHU BISHAW,

U.S. CENSUS

BUREAu, AREAS WITH CONCENTRATED

POVERTY: 2006-2010, at 1, 6-7 (2011) available at
http://www.census.gov/prod/201 1pubs/acsbrl0-17.pdf; Safe Water and Waste Disposal
Facilities,INDIAN HEALTH SERVICES,

http://www.ihs.gov/PublicAffairs/IHSBrochure/SafeWater.asp
Housing Report, supra note 105.

(Jan.

2012);
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realize how much water they consume each and every day, nor do a vast
majority have to wonder each and every day whether that water might
make them sick." An average suburban American household, for instance, consumes about 350 gallons of water a day for drinking, personal
hygiene and sanitation, landscaping, and other outdoor uses, such as
maintaining a swimming pool, running a fountain, or washing a car."
According to one account, a suburban household in Florida consumed
on average more than 10,400 gallons a day."'
Yet such direct consumption only touches the tip of the iceberg if one
includes the water consumed to produce the goods we eat, wear, and use
every day. Consider, for instance, the typical daily meals of an average
middle-class American. When that person buys his or her first cup of
coffee at Starbucks each morning, getting that cup into his or her hand
required 37 gallons of water. At lunch, producing the sandwich bread
required 40 gallons of water, a glass of milk required 265 gallons, and a
scoop of ice cream required 400 gallons. Finally, at dinner, the mixed
salad needed 130 gallons, 1,320 gallons for a small steak, and 530 gallons
for an after dinner brandy. In these terms, one person in the United
States uses nearly 3,000 gallons of water a day just to eat!"'
In the United States, the costs of such water consumption, like the
underground pipes delivering the water, lie beneath the surface of our
immediate perception. One reason Americans do not perceive these
costs is that, because of massive government subsidy, people in the
United States pay much less for direct water use than for cable or satellite
television, phone service, or electricity." In fact, water consumers in the
United States pay the lowest rates in the world for access to and use of
clean water."
As the Colonias demonstrate, however, communities of color in the
United States routinely lack "access" to safe drinking water and adequate
sanitation. This is not just a "border" phenomenon. In Columbia, Missouri, for example, the city's largest predominantly black neighborhood is
bisected by Flat Branch Creek, which ran through the heart of -the
neighborhood. Until the 1960s, it was described as "an open sewer,
of Water Survey: Americans on the U.S. Water Crisis, ITT
11 http://www.xyleminc.com/valueofwater/VOWpresentation/pdf/ittvalue-of-water.pdf (last visited Apr. 15, 2012).
140.
Water
Use
Statistics, AMERICAN
WATER
WORKS
ASSOCIATION,
http://www.drinktap.org/consumerdnn/Home/WaterInformation/Conservation/WaterUs
eStatistics/tabid/85/Default.aspx (last visited Apr. 15, 2012). See generally NANCY L.
BARBOUR, U.S. GEOLOGICAL SURVEY, SUMMARY OF ESTIMATED WATER USE IN THE
UNITED STATES IN 2005 (2009) (providing information on water sources and the proportion of water used for domestic, industrial, agricultural, or mining purposes).
139.

Value

CORPORATION,

141.
FRED PEARCE, WHEN RIVERS RUN DRY: WATER-THE DEFINING CRISIS OF THE
TWENTY-FIRST CENTURY 3 (2006).

142. Id. at 4
143. Susan Thornton, In Search of Clean Water,
http://www.denverpost.com/thornton/ci_16461626.
144.
Water Rihts and Wrongs, supra note 132.

DENVER POST

(Oct. 31, 2010),
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which flowed near homes from Switzler Street south past the MK&T depot."'" Several black residents in this neighborhood lived in "shacks,
many with no running water or sewers."'"

In response, the city authori-

ties, declined to provide adequate trunk and sewage lines to the existing
community. Instead, in 1954, the City of Columbia, under the power of
urban renewal, razed blocks of housing that comprised the "heart of the
city's Black community."" The creek and much of its physical topography was forced underground, untold numbers of Black property owners
were displaced, and in its place emerged parking lots and public housing
projects."
While land use practices such as urban redevelopment ostensibly
serve a public purpose, even if its effect is to displace communities of
color, problems of inadequate access to drinking water and sanitation
arise as well from patterns and practices of intentional discrimination and
water segregation against communities of color. A relatively recent case
in Zanesville, Ohio provides insight into the racist dimensions of water
development. Zanesville is situated about 50 miles east of Columbus,
Ohio, off a major east-west interstate highway."' Various governmental
units, including three charged with water delivery in Zanesville and its
surrounding townships and county, carried out a policy, pattern, and
practice of denying public water service to the only predominantly African-American neighborhood in the area, Coal Run." Evidence in the
case revealed that over a thirty-five year period, the city rejected or disregarded numerous requests from Coal Run residents to connect to existing
water and sewage lines that bounded and bordered the Coal Run
neighborhood.
At the same time, the single government agency charged with water
development in the city and county actively pursued funding and construction of a host of water projects in the city and surrounding areas in
the 1990s, but never to Coal Run."' Most egregiously, while the city routinely denied individual requests from African American residents to
connect to an existing water and sewage lines, it purposefully routed those
same water and sewage connections around the Coal Run neighborhood
to adjacent communities with predominantly white residents."'
145. ALAN R. HAVIG, FROM SOUTHERN VILLAGE TO MIDWESTERN CITY: AN
ILLUSTRATED HISTORY OF COLUMBIA 19 (1984).
146. COLUMBIA, MISSOURI: IMAGES OF OUR LIVES SINCE 1901 124 (Vicki S. Russell,

ed., 2001).
147. Jason Jindrich, "Our Black Children": The Evolution of Black Space in Columbia, Missouri (Master's Thesis, University of Missouri-Columbia) (on file with author), at
37.
148. Id., at 6, 37.
OF
TRANSP.,
DEP'T
Ohio
Transportation Map, OHIO
149. Official
http://www.dot.state.oh.us/maps/Overview/OTM2007ALG.jpg
(last visited Mar. 14,
2012).
150. Kennedy v. City of Zanesville, 505 F. Supp. 2d 456, 463-64 (S.D. Ohio 2007).
151. Id. at 466.
152. Id. at 467.
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Exacerbating matters even further was the fact that the black
neighborhood sat atop an abandoned coal mine that contaminated the
groundwater supply.'" Instead of getting water from a well, "[1in Coal
Run the residents had to catch water off their roofs, melt snow, or truck it
in using barrels, pool liners, and every other manner of container. The
water that was gathered went into cisterns . . . though [these] cisterns
would fill with bugs and worms and rodents, and animals would crawl in
them and die."" The story of Coal Run is not unique. Indeed, similar
cases have arisen relatively recently in Salisbury, New Jersey,'" Dallas,
Texas,'" Chicago, Illinois,'" Bartlett, Tennessee,'" and Port Wentworth,
Georgia.'
An inverse mirror to the case of Coal Run is found in a suburban
neighborhood in Austin, Texas. In the Spring of 2008, a water utility
district in serving this suburban neighborhood failed to persuade a threejudge panel of the federal district court that the water utility should be
exempted from the "preclearance" requirement of Section 5" of the Voting Rights Act of 1965." At issue was whether the water utility, which
153. Id. at 463.
154. Plaintiffs Combined Opposition to Defendant's Motion for Summary Judgment,
Kennedy v. City of Zanesville, 505 F. Supp. 2d 456 (S.D. Ohio 2007) (No. 2:03-cv1047), 2007 WL 5312887 at *17. For further discussion of this case, see Dirk Johnson,
For a Recently Plumbed Neighborhood, Validation in a Verdict, N.Y. TIMES, Aug. 11,
2008 available at http://www.nytimes.com/2008/08/12/us/12ohio.html; Eoin O'Carroll,
Black Ohio Neighborhood Unjustlv Denied Water for Decades,Jury Finds, CHRISTIAN
SCI. MONITOR, July 11, 2008 available at

http://www.csmonitor.com/Environment/Bright-Green/2008/07 11/black-ohioneighborhood-unjustly-denied-water-for-decades-jury-finds; and Claire Suddath, Making
Water a Matter of Race, TIME, July 14, 2008 available at
http://www'.time.com/time/nation/article/0,8599,1822455,00.html.
155. Jersey Heights Neighborhood Ass'n v. Glendening, 174 F.3d 180, 194 (4th Cir.
1999).
156. Cox v. City of Dallas, 430 F.3d 734 (5th Cir. 2005); Lopez v. Dallas, No. 3:03CV-2223-M, 2006 WL 1450520 (N.D. Tex. May 24, 2006); Miller v. City of Dallas, No.
Civ.A. 3:98-CV-2955-D, 2002 WL 230834 (N.D. Tex. Feb. 14, 2002).
157. Good Shepherd Manor Found. v. City of Momence, 323 F.3d 557 (7th Cir.
2003).
158. Middlebrook v. City of Bartlett, 341 F. Supp. 2d 950 (W.D. Tenn. 2003), aFfd,
103 F. App'x 560 (6th Cir. 2004).
159. Steele v. City of Port Wentworth, No. CV405-135, 2008 WL 717813 (S.D. Ga.
Mar. 17, 2008).
160. Voting Rights Act of 1965, Pub. L. No. 89-110 S 5 (1965) (codified as amended
at 42 U.S.C. S 1973c (2006)). Known as the "Preclearance Requirement" of the Voting
Rights Act of 1965, S 5 requires government units to preclear with the U.S. Attorney or
the U.S. District Court for the District of Columbia, those municipal decisions that may
lead to voting discrimination. Such decisions include the changing or modification of an
election system, the revising of candidate qualifications, annexing neighboring districts,
and re-drawing district lines. A government unit can ask to have itself removed from this
requirement if it has a ten-year record of no voting rights violations.
161. Nw. Austin Mun. Util. v. Mukasey, 573 F. Supp. 2d 221 (D.D.C. 2008) (opinion
denying Plaintiffs Motion for Summary Judgment and granting Defendant's and Defendant-Intervenors' Motions for Summary Judgment), rev'd and remanded, 557 U.S. 193
(2009) (holding unconstitutional the 2006 reenactment of S 5 of the Voting Rights Act;

358

WATER LAW REVIEW

Volume 15

delivers water to over 3,500 people in a suburb of Austin, Texas, could
be removed from Section 5 jurisdiction of the Voting Rights Act of 1965
because there has been no history of racial discrimination in voting in the
district at issue.'" Though Austin and Texas had long had racially stratiflied housing patterns that created a presumption that the suburban was
racially stratified, the District also challenged the constitutionality of the
Act altogether, arguing that the racially discriminatory environment that
justified its passage no longer exists."
This case, involving a fairly new metropolitan water district servicing a
recently incorporated community, is rife with assumptions about the irrelevance of the color line to such situations. Such assumptions, in a state
where municipalities have been at the forefront of efforts to prevent the
exclusion of non-whites from living and participating in the state's political process, reflect the insidious nature of water in identifying racially
concentrated communities. Whereas lack of water concentrated and
bound Blacks in Coal Run or Latinos in Cameron Park, its wide-spread
availability for an exclusively new white neighborhood indicated the complete absence of racial discrimination.
The legal framework to address discriminatory impact or intent in relation to water delivery, however, is extremely truncated. While many
states require a duty to provide water for animals,'" there is no direct human or civil right to water in American law. Instead, racialized litigants
have had to claim legal.right of equal access to water, sewage, and other
municipal services under the Constitution's guarantee of equal protection
or under the narrow limits of Federal statutory authority.'" What the cases

Congress must prove that "the extreme circumstances warranting § 5's enactment persist
today.").
162. Id. at 223, 230, 246. See also Brief of Members of the Texas House of Representatives as Amici Curae in Support of Appellees, Nw. Austin Mun. Util. v. Holder,
557 U.S. 193 (2009), 2009 WL 796300, pages 11-18 (indicating persistent racial discrimination and segregation in housing, education, and policing in Texas likely being the
case in relation to the jurisdictional boundaries of the water district).
163. Nw. Austin Mun. Util, 573 F. Supp 2d at at 223. See also Brief of Members of
the Texas House of Representatives, supra note 162, at 11-18 (indicating the strong
correlation that the new suburban water utility would mirror Texas's racially stratified
housing patterns); and Plaintiffs Motion for Summary Judgment with Memorandum of
Points and Authorities in Support of Motion for Summary Judgment, Nw. Austin Mun.
Util. v. Mukasey, 573 F. Supp. 2d 221 (D.D.C. 2008) (No. 1:06-CV-01384), 2007 WL
5918668, rev'd and remanded, 557 U.S. 193 (2009).
164. See, e.g., COLO. REv. STAT. §§ 18-9-201 (LEXIS 2011), 35-42-108 (LEXIS
2011).
165. See, e.g., Robert G. Schwemm, Cox, Halprin, and Discnminatory Municial
Services Under the Fair Housing Act, 41 IND. L. REV. 717 (2008) (discussing the Cox
and Halprin circuit cases and respective interpretations of the FHA). Some circuits depart, but the FHA has not been a very effective tool for individuals to force municipalities to provide water, Id. 42 U.S.C. §§ 1981, 1982 and 1983 have been more efficacious
than the FHA, Id. Successful legal claims include Coleman v. Aycock, 304 F. Supp. 132
(N.D. Miss. 1969); Hawkins v. Town of Shaw, Miss., 437 F.2d 1286 (5th Cir. 1971);
Miller v. City of Dallas, No. Civ.A. 3:98-CV-2955-D, 2002 WI 230834 (N.D. Tex. Feb.
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reveal is that equal protection and civil rights protection provide a mixed
bag for litigants. While some courts have held the gross disparities in the
provisions of municipal services to communities of color is enough to
provide a prima facie case of state sponsored racial discrimination, others
have held that the absence of intent to discriminate, even if there are
gross disparities, fails to state a cognizable legal claim."
Rooting a right to safe drinking water or basic sanitation in either
equal protection constitutional provisions, or broader remedies of Fair
Housing or Civil Rights law, however, focuses the analysis and ultimate
remedy on a narrow set of adverse racial outcomes and decision making." A similar problem seemingly exists in providing a viable remedy to
the human right to water." As Professor Itzchak Kornfeld argues, the
human right to water is "unenforceable," thereby reinforcing "global water apartheid" in the provision of potable water and basic sanitation.'" As
a result, the law is unable to address the pervasive white privileges that
have shaped and reproduced water and sewage inequalities in American
culture and life.
There is a perverse incongruity in the legal remedies available to
those individuals and communities in the United States that are systematically denied water. At their core, water rights allocations in the United
States are inherently unequal, but the remedies available to litigants in
most cases focus on questions of equity or fairness rather than those of
social inequality. Such equity claims rarely take racial or related intersectional social inequalities such as class and gender into account. While
"equity may require that third-party impacts of long-distance water diversions be compensated . . . it may bar differential water utility rates for
Indeed, courts throughout
low-income groups-on grounds of equity. ""

the United States have consistently held that urban water utilities serving
14, 2002); Kennedy v. City of Zanesville, 505 F. Supp. 2d 456, 463 (S.D. Ohio 2007);
See alsoJohnson v. City of Arcadia, Fla., 450 F. Supp. 1363 (M.D. Fla. 1978).
166. See, e.g., Palmer v. Thompson, 403 U.S. 217 (1971); Yick Wo v. Hopkins, 118
U.S. 356 (1886); Good Shepherd Manor Foundation v. City of Momence, 323 F.3d 557
(7th Cir. 2003); Ammons v. Dade City, 783 F.2d 982 (11th Cir. 1986).
167. See, e.g., Palmer v. Thompson, 403 U.S. 217 (1971) ; Yick Wo v. Hopkins, 118
U.S. 356 (1886); Cox v. City yof Dallas, 430 F.3d 734 (5th Cir. 2005); Good Shepherd
Manor Foundation v. City of Momence, 323 F.3d 557 (7th Cir. 2003); Jersey Heights
Neighborhood Ass'n v. Glendening, 174 F.3d 180 (4th Cir. 1999); Ammons v. Dade
City, 783 F.2d 982 (11th Cir. 1986); Campbell v. Bowlin, 724 F.2d 484 (5th Cir. 1984);
Heritage Homes of Attleboro, Inc. v. Seekonk Water Dist., 670 F.2d 1 (1st Cir. 1982);
United Farmworkers of Florida Housing Project v. City of Delray Beach, 493 F.2d 799
(5th Cir. 1974); Hawkins v. Town of Shaw, Miss., 437 F.2d 1286 (5th Cir. 1971); Kennedy Park Homes Ass'n v. City of Lackawanna, 436 F.2d 108 (2d Cir. 1970).
168.

See JOHN SCANLON ET AL, WATER AS A HUMAN RIGHT 12 (Int'l Union for Con-

servation of Nature & Natural Res., 2004); Ling-Yee Huang, NotJust Another Drop in
the Human Rights Bucket: The Legal Significance of a Codified Human Right to Water, 20 FLA. J. INT'L L. 353 (2008); Stephen C. McCaffrey, A Human Right to Water:
Domestic and InternationalImplications, 5 GEO. INT'L ENVTL. L. REV. 1, 6 (1992).

169.

Itzchak Kornfeld, A Global Water Apartheid: From Revelation to Resolution,

43 VAND.J. TRANSNAT'L L. 701, 704 (2010)

170.

Wescoat, et al., supra note 72, at 76.
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a metropolitan region cannot charge their largely suburban middle-toupper class white customers more for water service than they may charge
a city's more racially and class diverse residents."'
Even when the question of race is unavoidable, equal protection and
civil rights laws prove poor proxies in ensuring a legal and moral duty to
provide minimum standards of water and sanitation access"'. The issue in
such cases is not really about water per se, but rather the equal provision
of a governmental service. Yet, access to water may be something distinctly unique. According to the UN, "'[nlot having access' to water and
sanitation is a polite euphemism for a form of deprivation that threatens
life, destroys opportunity and undermines human dignity." "' As long as
legal rules and remedies regarding water fail to account directly for racial
inequality, human dignity is denied at the expense of the lush lawns,
manicured landscapes, and majestic fountains that so dominate the posturban landscape of the contemporary United States.

V.
ONYX BLUE
FLOOD FIELDS OF GRAIN
INDIGO AUBURN
DROWN STREETS THEY STAIN
AQUA WHITE
CHOKE SALINE RIVERS
BRONZE SHOULDERS
HUNCHED OVER EMPTY AQUIFERS
While we have examined differences between those communities that
have drinking water and sewage lines and those that do not, there are also
unseen racial differences in the piped infrastructure that does exist.
Again, the United States provides a case in point. Despite having one of
the world's most developed water delivery infrastructures, much of the
United States water delivery system is old and rapidly deteriorating. A
significant proportion of the nation's trunk lines, sewage lines, and pumping systems were laid in the 191' or early 20" century, or in the housing
boom that immediately followed World War II. As a result, much of the
United States' water infrastructure is in dire need of repair or replacement. The U.S. Environmental Protection Agency, for example, has
found that more than 1.7 trillion gallons of water are lost per year to

171. See Texarkana v. Wiggins, 151 Tex. 100, 246 S.W.2d 622 (1952); Board of
County comm'rs of Arapahoe County v. Denver Board of Water Comm'rs, 718 Pl.2d
235 (Colo. 1986); Thompson v. Salt Lake City Corpo, 724 P.2d 958 (Utah 1986). But
see Zepp v. Mayor & Council of Athens, 180 GA. App. 72, 348 S.E.2d 673 (1986).
172. See supra notes 157-58.
173. Watkins, supra note 129, at 5.
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leakage while millions more are lost to over 240,000 water main breaks
each and every year.'
From 2006-2009, "more than 9,400 of the nation's 25,000 sewage systems" dumped "untreated or partly treated human waste, chemicals, and
other hazardous materials" into rivers, lakes, and groundwater supplies."
A 2007 study by the U.S. Environmental Protection Agency documented
over 75,000 sanitary sewer overflows each year resulting in the discharge
of three to ten billion gallons of wastewater entering the United States
drinking water system."6

While much of this aging and failing infrastructure is located in the
urban-core, a significant proportion is also located in first-ring suburbs of
many major metropolitan areas. In 1999, for instance, the residents of
Santee, a suburb directly east of San Diego, discovered over 400,000 gallons of raw-sewage spilling into the San Diego River after a fifty-year-old
sewer main line ruptured.' Importantly, such first-tier suburbs are rapidly becoming home to Latino, Asian, and other immigrants.' Indeed,
during the last ten years, more non-white immigrants lived in these older
suburbs than in cities, and their growth rates there exceeded those in the
cities.' In addition to being non-white, these immigrants have minimal to
no English proficiency and are less likely to be U.S. citizens." Though
communities of color are no longer confined to an urban core, racial and
ethnic concentrations throughout metropolitan regions are compounded
by concentrated poverty, linguistic segregation, and alienation from the
polity. In the aggregate, such factors compound the ability of communities to advocate for the necessary improvements to their water infrastructure.
The perverse irony of this is that immigration to the United States,
particularly from Mexico, is in some sense attributable to water laws and
policy that are drying up international water supplies. For instance, the
treaty governing water allocation of the Rio Grande River between the
U.S. ENV'T PROT. AGENCY, AGING WATER INFRASTRUCTURE RESEARCH
174.
PROGRAM: ADDRESSING THE CHALLENGE THROUGH INNOVATION 2 (Office of Research
& Dev., 2007), availableat

These
http://nepis.epa.gov/EPA/html/DLwait.htmPurl-/Adobe/PDF/6000012A.PDF.
numbers, and their astronomical costs, are expected to rise as the systems continue to
age. Id.
175.

Charles Duhigg, As Sewers Fill, Waste Poisons Waterways, N.Y. TIMES, Nov.

23, 2009, http://www.nytimes.com/2009/11/23/us/23sewer.html?pagewanted=all.
176. AGING WATER INFRASTRUCTURE RESEARCH PROGRAM, supra note 174.
177. Suzanne Marie Michael, Place, Power, and Water Pollution in the Californias: A
Geographical Analysis of Water Quality Politics in the Tijuana-San Diego Metropolitan
Region 142-43 n.7 (May 11, 2000) (unpublished Ph.D. dissertation, University of Colorado at Boulder).
178. See Audrey Singer, Immigration Fellow, THE BROOKINGS INSTITUTION, Immigrant Gateways: Faces of the Next Cities (May 4, 2007) (slides available at
http://www.brookings.edu/~/media/
Files/rc/speeches/2007/0504demographicssinger/20070504.pdf).
179. Id.
180. See Id.
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United States and Mexico requires one-third of the water flowing from
the six Mexican tributaries to be allocated to the United States."' Like
many of the allocation schemes governing the great rivers that flow out of
Colorado, the allocation scheme signed in 1944 was based on faulty assumptions regarding how much water would actually be in the river from
year to year and the rate of metropolitan growth. Thus, by the beginning
of the 21" century, thousands of farms in northern Mexico lay fallow because the treaty allocated their water supplies to Texas farmers."' As the
Mexican agricultural economy has collapsed, many have traveled north
across the United States border in search of work. Those who have
stayed dig deeper into the earth in search of non-renewable groundwater
supplies."
This problem of resource allocation and the push pull factors of migration are not unique to Mexico and the United States. Around the
world, everywhere from India, China, and Pakistan to the United States,
Israel, and Palestine, farmers are over-pumping groundwater in order to
survive. The uneven legal allocation of rivers for agricultural and municipal uses, inefficiencies and inequalities in water and sewage distribution, and the unseen reliance on groundwater that cannot be replaced,
combine to form a "slow-burning disaster" that has already affected hundreds of millions of people."'
VI.
BLUE IT LOOKS
BROWN IT STINKS
GOLD IT TAPS
GREEN IT DRINKS
The first decade of the 21" century has seen an explosion in academic
and policy concern about the global water crisis." Though water seems
to be everywhere, "northern China, large areas of Asia and Africa, the
Middle East, Australia, the Midwestern United States and sections of
South America and Mexico" are running out of potable water."; Indeed,
much of the world lacks sufficient water, and even in those places with a
seemingly abundant supply, water is becoming more scare and more inequitably distributed."' In conjunction with inadequate sanitation, a "per181. Utilization of Waters of the Colorado and Tijuana Rivers and of the Rio Grande,
U.S. - Mex., Feb. 3, 1944.
182. PEARCE, supra note 21, at 16.
183. Id. at 17.
184. Id. at 58.
185. According to one account, "Jiin the first seven years of the new millennium,
more studies, reports and books on the global water crisis have been published than in
all of the preceding century." MAUDE BARLOw, BLUE COVENANT: THE GLOBAL WATER
CRISES AND THE COMING BATTLE FOR THE RIGHT TO WATER 2 (2007).
186. Id. at 3.
187. Id. at 3
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According to one study, in the United States

[Miore extreme droughts, surging water demand and water pollution are
idling once-productive farms and spurring litigation between states battling for supplies. Reduced water supply means more threats to endangered species and critical ecosystems, resulting in stronger environmental regulations that also restrict water access, creating the basis for
further legal battles.'"
Rapidly aging water infrastructure delivery systems that need to be
maintained or replaced exacerbate these water supply problems. The
American Society of Civil Engineers, for instance, estimates that over the
course of the next five years, the United States alone will need $445 billion dollars for routine maintenance or replacement of aging, corroding
and bursting pipes, dams, inland waterways, levees and dilapidated sewer
systems.'" Scarcity, increased litigation to control remaining water supplies, and capital intensive maintenance and development projects drive
up the overall price of water. As one commentator notes, "in a world
running out of clean water, whoever controls it will be both powerful and
wealthy.""
Yet, current capital spending at all levels of government to address
such problems faces a $180 billion shortfall that is only expected to increase exponentially as the aging system fails at ever increasing rates.'
This in turn will cause public water utilities to increase long-term debt 4050% from current levels."' Such debt does not even account for the costs
associated with developing and managing "increasingly volatile supplies."" Collectively, "emerging water risks for public utilities may force
capital assets into early retirement or saddle utilities with stranded assets.
Any of these scenarios may impair a utility's liquidity, undermining its
ability to honor debt obligations."'"
The recent economic crisis exacerbates this situation in two critical
ways. First, there has been a persistent underinvestment in the creation
and maintenance of water infrastructure, water resource management,
and water governance.'" In order to reach those UN Millennium Development Goals regarding access to potable water and basic sanitation, the

188.
Id. at 3; SHARLENE LEURIG, CERES, THE RIPPLE EFFECT: WATER RISK IN THE
MUNICIPAL. BOND MARKET 12 (2010)
189.
LEURIG, supra note 188, at 11.
190. AM. Soc'Y OF CIVIL ENG'RS, 2009 REPORT CARD FOR AMERICA'S
INFRASTRUCTURE 7 (2009).
191.
BARLOw, supra note 185 , at 35.
192. AM. SOC'Y OF CIvIL ENG'RS, supra note 190, at 3,7.
193.
LEURIG, supra note 188, at 25.
194.
Id.

195.

Id. at 13.

196.

JIM WINPENNY ET AL., THE GLOBAL ECONOMIC AND FINANCIAL CRISES AND THE

WATER SECTOR 1 (Stockholm International Water Institute 2009).
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World Bank estimated the costs of achieving "universal coverage" would
range from $ 9 billion to $30 million a year over the next 25 years."
Even before the current crisis, however, public and private funds needed
to meet even the more modest goals were largely inadequate. The fact
that the usual sources of revenue-tariffs, taxes, and external transfers-are
all negatively impacted by downturns in the economy has led to reduced
public investments in water infrastructure"
The second and related economic development problem is that there
has been massive private investment in water over the last two decades.
Motivated initially by the so-called "Washington Consensus," the World
Bank, the International Monetary Fund, and regional development banks
encouraged the privatization of water systems around the world." While
6 million people in developing countries were served by private utilities
in 1991, by the end of 2007, 160 million people in the developing world
received water and sewage services from private entities.'
Moreover,
private investors discovered that with exploding urbanization, increased
population, and water scarcity, significant money could be made by investing in technologies to treat water, to move water, and to increase the
amount of available water. Water, "what many are calling 'Blue Gold,"'
has emerged as the 21" century's investment of choice." A couple of
years before the current financial crisis, water related-equipment and services made up around $400 billion of the global market." Yet, the insatiable demand for water has made it nearly inflation and recession proof
as an investment."' In 2010, for instance, Morgan and Stanley listed water
related industries as one of its top ten investments for the foreseeable
future."'
How then does one reconcile massive underinvestment in water infrastructure around the world and an explosion in water investments?
197. Shantayanan Devarajan, Margaret J. Miller & Eric V. Swanson, Goals for Development: History, Prospects and Costs 29 (World Bank Policy Research Working Paper
No. 2819, 2002), available at
(The same report achttp://papers.ssrn.com/sol3/papers.cfm?abstractid-636102.
knowledges that the "institutional arrangements" do not exist to reach the goal in any
case, and concludes that taking the estimates and their caveats together, the estimated
cost is between $5 and $21 billion annually).
Water and the Economic Crisis, OECD OBSERVER
198. Jack Moss,
http://www.oecdobserver.org/news/fullstory.php/aid/2845 (last visited Apr. 15, 2012).
199. See BARLOW, supra note 185, at 37-38.
FOR URBAN
PUBLIC-PRIVATE PARTNERSHIPS
200.
PHILLIPPE MARIN,
UTILITIES: A REVIEW OF EXPERIENCES IN DEVELOPING COUNTRIES 2 (2009).
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201. Susan Berfield, There Will Be Water: T. Boone Pickens Thinks Water is the
New Oil-and He's Betting $100 Million that He's Right," BUSINESSWEEK, June 23,
2008, at 40, 40.
202. Claudia Deutsch, There's Money in Thirst: Global Demand for Clean Water
Attracts Companies Big and Small, N.Y. TIMES, August 10, 2006, at C1.
203.

BARLOW, supra note 185, at 86.

204.

Jeff Applegate et al., Global Investment Committee: Investment Ideas for 2011,
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The answer, according to Maude Barlow, is simple. Private investment in
water "will flow where the money is, not where it is needed. No corporation is in business to deliver water to the poor."' In turn, the privatization of public water services has proven to be a mixed bag at best, and
tremendously unequal at worst. Huge profits, higher water prices, cutoffs
to customers, reduced water quality, shoddy maintenance, and even
greater levels of public debt represent the legacy of privatization from
Atlanta, Georgia to Cochabamba, Bolivia."
Privatization also aggregates control of water in the hands of a few private companies or individuals, who are outside the bounds of either public scrutiny or accountability. Take T. Boone Pickens, for example, who
"owns more water than any other individual in the United States and is
looking to control even more."" Beginning in 1999, Pickens began buying water rights in arid parts of Texas-all groundwater-in order to sell
water to Dallas or other growing metropolitan areas by "transporting it
over 250 miles, 11 counties, and about 650 tracts of private property.""
With the help of the Texas State Legislature, Pickens "won the right to
issue tax-free bonds for his [water] pipeline . . . as well as the extraordi-

nary power to claim land across swaths of the state.""
Pickens' vast Texas water empire, like the privatization of water utilities around the world, has little to do with equality or equity. As Pickens
himself declares:

"Water is a commodity .

.

. Heck, isn't it like oil? . . .

Do I care what Dallas does with the water? Hell no.". Yet, members
from the Texas House of Representatives themselves noted that Pickens
public enterprise and "the ease with which special purpose [water] districts may form and accrete substantial power" implicates directly "minority voting rights."' The fact that such districts begin as small, privately
influenced, and likely racially homogenous limited purpose utilities results in communities of color not having any meaningful opportunity to

205. BARLOW, supra note 185, at 93.
206. See Kornfeld, supra note 169, at 709-11; Craig Anthony Arnold, Water Privatization Trends in the United States: Human Rkhts, National Security, and Public Stewardship, 33 WM. & MARY ENVTL. L. & POL'Y REV. 785, 785-87 (2009); Craig Anthony Arnold, Privatization of Public Water Services: The States' Role in Ensuring Public Accountability, 32 PEPP. L. REv. 561, 562-66 (2005).
207. Berfield, supra note 201.
208. Id.
209. Id.
210. Id. In 2011, Pickens Mesa Water decided to keep the water in region by selling
over 200,000 acres of water to the Canadian River Municipal Water District, which covers the City of Amerillo. Kevin Welch, Authority Seals Water Deal With Pickens,
http://amarillo.com/news/localDecember 30,.2011,
GLOBE-NEWS,
AMARILLO
news/2011-12-29/authority-seals-water-deal-pickens (last accessed April 24, 2012). Pickens, who as paid $103 million for the water rights wryly noted to the residents of Amarillo, who feared the water would be piped to Texas: "I don't think you owe me any
thanks...you paid for the water." Id.
Brief of Members of Texas House of Representatives, supra note,162, at 16-17.
211.
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participate in the choices governing the acquisition, allocation, and availability of this most essential resource."'
The commodification of water by men like Pickens ensures that "decisions regarding the allocation of water center on commercial, not environmental or social justice considerations. Privatization means that the
management of water resources is based on principles of scarcity and
profit maximization rather than long-term sustainability.""' While the
issue has long been framed as the choice between a private right and a
public good," it has completely obscured water's legal and social role in
creating and perpetuating racial inequality, regardless of who "owns" the
resource. Legal control, access, and distribution of water are the most
essential elements in the processes of constituting racially stratified and
concentrated communities throughout the world. The globalization of
capital and the commodification of water have only served to reinforce
and reify existing racial inequalities.
Water is one of the ultimate signifiers of "property" in a world defined by "property rights."' Water contributes to the creation of distinct
color lines, marking the type of home one owns or occupies; it helps to
identify the way government comes to interact with distinct neighborhoods and communities; it determines whether children are healthy
enough to attend school and receive an equal education. In the end, the
racialized inequities of the contemporary world come to light in the troubled rivers, lakes, ponds, aquifers, septic tanks, and reservoirs that flow
dangerously unheeded through the world's most current economic melt-

down.

CONCLUSION: THE BROWN BUFFALO BLUE
Water law and policy no doubt is poetry. The profound power of its
scope, the elegant creation and subsequent application of its rules, and
the immense intellectual energy that has resulted in its maintenance and
perpetuation speaks to the lyrically profound relationship that all cultures
have with protecting, distributing, and allocating this most precious resource. Because everyone is so reliant on water and the concomitant
rules that every society has created governing its allocation and use, it

212. Icl., at 18,
213. Maude Barlow & Tony Clark, Who Owns Water?, THE NATION, Aug. 15, 2002,
available athttp://www.thenation.com/print/article/who-owns-water.
214. See Arnold, Water Privatization Trends, supra note 206, at 804-820.
215. Professor Robert Self notes the social function of property in context of the metropolitan post-World War II United States. In the metropolitan America that comes to
be configured in the 1950s, real property comes to have added economic value and
social meaning of land use law creating "Ibloundaries . . . around [real] property-in the
form of corporate city limitsll .

.

. zoning codes{,l .

.

. highway rights-of-way," special

service districts, school attendance boundaries, public housing sites, and urban renewal
zones in order to "signal where to invest and where not invest." ROBERT O. SELF,
AMERICAN BABYLON: RACE AND THE STRUGGLE FOR POSTWAR OAKLAND 18 (2003).
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seems easy to conclude that water law and policy is the penultimate colorblind or post-racial topic of our modern age.
As this article has attempted to demonstrate in a variety of contexts,
such a conclusion would be naive at best, dangerous and discriminatory
at worst. just as poetry has the ability to describe water laws' most socially and culturally ubiquitous dimensions, I, as a Brown Buffalo, have
deployed its form to bring consciousness to the realities of water law and
policy in creating and perpetuating real and durable color lines in our
contemporary world.
During the 19 50s, the Denver Water Board ("DWB") instituted a
"blue line" that stretched slightly beyond the corporate limits of the City
and County of Denver." The line indicated a fixed point beyond which
the DWB would not extend water due to concern about the then-existing
water supply. That "line," as I and others have argued elsewhere, helped
contribute to the conditions that reflected Denver's non-White urban
core and the White suburbs surrounding the city.' The "blue line,"
thereby represented the "noose" that symbolically lynched regional efforts to promote integration and racial equality throughout the entire
metropolitan area.
Water-and its related infrastructure-is not merely blue. With the
help of law and millions of policy decisions, water helps to mark and
identify White, Black, Latino, Asian, and Indigenous communities. It
creates the conditions for development, or lack thereof for individuals,
property owners, and entrepreneurs from each of these groups. Water,
perhaps most importantly, represents power and inequity in a racially
diverse world. True, water connects us all, but it also divides us by its
legal allocation. As water continues to animate some of our most fiercely
contested legal and policy disputes, we must be vigilantly aware of its
many colors.

216. Franklin J. James & Christopher B. Gerboth, A Camp Divided: Annexation
Battles, the Poundstone Amendment, and Their Impact on Metropolitan Denver, 5
Colo. Hist. 129, 144 (2001).
217. Id., at 143-60; Romero, supra note 81, at 1011.
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I.

INTRODUCTION

In the nearly forty years since adoption of the Federal Water Pollution Control Act Amendments in 1972' and Safe Drinking Water Act in
1974,' the United States has seen dramatic improvement in the quality of
both surface and drinking water. Despite these improvements, serious
problems and questions remain.
Chemicals occur in the environment through a wide variety of natural
processes and human actions. The various federal, state and tribal programs implementing the Clean Water Act, the Safe Drinking Water Act,
and other environmental laws, regulate only a small portion of these
chemicals. Although the number of regulated chemicals is very small
when compared to the universe of chemicals in the environment, an implicit assumption underlying this regulatory approach is that "these selective lists of chemicals are responsible for the most significant share of risk
with respect to environmental or economic impairment or to human
health."'
In recent years, new information has arisen to challenge this assumption. Chemicals from a wide variety of pharmaceutical and personal care
products ("PPCPs"), their byproducts and endocrine disrupting compounds ("EDCs") have received growing attention from the water treatment and wastewater treatment community because of the ability of

1. Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-500,
86 Stat. 816 (codified as amended at 33 U.S.C. § 1251 et seq. (2006)) (with subsequent
amendments, now known as the "Clean Water Act").
2. Safe Drinking Water Act of 1974, Pub. L. No. 93-523, 88 Stat. 1661.
3. Christian G. Daughton, Non-Regulated Contaminants Emerging Research, Existing and Future Pollutants in Water Supplies: Old Pollutants, New Concerns - New Pollutants, Unknown Issues (Oct. 16, 2003) (paper presented at the National Academies,
Institute of Medicine: Roundtable on Environmental Health Science, Research, and
Medicine (EHSRT)) (on file with author).
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PPCPs to persist, or only partially degrade, in water and during wastewater treatment.
Several federal agencies, including the EnvironmentAl Protection
Agency ("EPA"), the Food and Drug Administration ("FDA"), the U.S.
Department of Agriculture ("USDA"), the U.S. Geological Survey
("USGS"), and the Centers for Disease Control and Prevention ("CDC"),
have the potential to be involved in various aspects of the management of
PPCPs. In addition to these federal agencies, numerous units of state,
tribal, and local governments are (or could be) involved in implementing
federal, state, and tribal environmental programs that are relevant to the
management of PPCPs. Industry stakeholders also play significant roles,
both directly and indirectly, in PPCP management.
PPCPs are an extremely diverse group of chemicals used in human
health care, cosmetic care, veterinary medicine, and agriculture. In 2004,
it was estimated that "there may be as many as six million PPCP substances commercially available worldwide

. . . ."

PPCPs are also ubiqui-

tous pollutants, entering the environment worldwide due to widely dispersed usage by individuals and in both industry and agriculture.' Recent
reports in popular media regarding pharmaceuticals in drinking water
have contributeal to increasing public awareness of and concern about
this issue.'
4. For the purposes of this report, the term "PPCPs" includes a diverse group of
chemicals that include pharmaceuticals, such as: prescription and over-the-counter human drugs, veterinary drugs; diagnostic agents; and personal care products, including:
fragrances, lotions, cosmetics, and nutritional supplements. PPCPs also comprise the
various byproducts of these substances as well as related endocrine disrupting compounds (EDCs). Concern regarding the presence of such compounds in water supplies
was expressed by Masters:
[Thesel are compounds that interfere with natural production, release, transport, metabolism, binding, action, or elimination of hormones in the body.
We know that the normal functions of all organ systems are regulated by endocrine factors.. Small disturbances in endocrine function, especially during certain stages of the life cycle, can lead to profound and lasting effects. There is
evidence that specific populations of invertebrate, fish, avian, reptilian, and
mammalian species have been, or currently are being, adversely affected by exposure to environmental contaminants that effect the endocrine systems. . . .
The major groups of animals potentially at risk include fish, birds, reptiles, marine mammals, and invertebrates
Robert W. Masters, Pharmaceuticalsand Endocrine Disruptors in Rivers and On Tap,
120 WATER RESOURCES UPDATE, Sept. 2001, at 1; see also K. Xia et al., Occurrence,
Distribution, and Fate of 4-Nonylphenol in Kansas Domestic Wastewater Treatment
Plants, 120 WATER RESOURCES UPDATE, Sept. 2001, at 41.

5. J.B. Ellis, Pharmaceuticaland PersonalCare Products (PPCPs)in Urban Receiing Waters, 144 ENvTL. POLLUTION 184, 185 (2006).
6.

CHRISTIAN

C.

DAUGHTON, PHARMACEUTICALS IN THE ENVIRONMENT: SOURCES,

FATE, EFFECTS AND RISKS 463 (Klaus Kimmerer ed., 2d ed. 2004).
7. For example, in 2008, the Associated Press released a series of investigative reports entitled AN AP INVESTIGATION: PHARMACEUTICALS FOUND IN DRINKING WATER.

These reports, were distributed by both print and electronic media worldwide. See, e.g.,
Jeff Donn, Drug Traces Turn Up in Source Waters for Nation's Biggest City, U.S.

Issue 2

PHARMACELTICALS AND PERSONAL CARE PRODUCTS

373

In 2006, the Center for Water Law & Policy at Texas Tech University
(the "Center") was awarded funding by the Environmental Protection
Agency to conduct a study related to micropollutants (including PPCPs)
in the natural environment. This study was divided into three specific
projects.
Project 1 focused on the development of a PPCP database containing
documents, reports, publications, and other material related to PPCPs.
While information in the database was designed for use in Project 3 (discussed below), the information was also intended to be made available to
those interested in understanding water law and policy issues, including
researchers, decision-makers in the public and private sectors, stakeholders, interest groups, and the general public. The creation of the Micropollutants Clearinghouse ("Clearinghouse") achieved this latter objective.

Project 2 focused on primary research to improve the understanding
presence and fate of mixtures of micropollutants in the environthe
of
ment. This research, which was based on field studies conducted on discharges from a wastewater treatment facility in West Texas, forms the
basis for the case study noted below.
Project 3 focused on an analysis of alternative strategies for addressing the presence and effects of PPCPs in fresh water resources. It identified and evaluated statutory and regulatory approaches that are (or could
be) utilized to prevent PPCPs from entering the aquatic environment in
concentrations that would exceed concentrations determined appropriate
for protection of human health and the environment.' Potential alternative strategies were also identified and evaluated. Project 3 addressed
three basic questions: 1) can existing statutory and regulatory authorities

be utilized to collect information about and/or effectively manage PPCPs
entering the environment?; 2) are there other alternative strategies that
should be considered?; 3) what are the relative strengths and weaknesses
of the existing authorities and alternative strategies? The results of Project 3, as well as answers to these three questions, are contained herein.
A. METHODOLOGY
Preparation of this report relied on both the outputs of Projects 1 and
2 and on the collective expertise of the authors. As noted above, the
output of Project 1 (the Micropollutants Clearinghouse) contained an
extended collection of materials relating to PPCPs in fresh water reWATER NEWS, March 2008; Martha Mendoza, On Eve of Hearings, White House
Documents Show Feds Failing to Take Action on Drugs in Water, THE ASSOCIATED

PRESS (D.C.), Apr. 13.
8. The alternatives analysis contained in Project 3 was not designed to determine
whether human health and environmental hazards presented by PPCPs and their byproducts warrant specific regulatory activities. Instead, Project 3 was intended to evaluate alternative strategies that could be utilized should scientific research determine that
PPCPs or their byproducts are hazardous to human health or the environment.
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sources. The following section summarizes the current scientific research. Both this summary and Section IV regarding alternative strategies
were prepared after the authors had reviewed a large number of articles
and reports contained in the Clearinghouse.
To ensure comprehensiveness, and as a quality control measure, the
authors also undertook an independent review of the literature. This
review utilized a variety of online data retrieval systems. The results of
this independent review were then compared to the contents of the Clearinghouse. Any items not already in the Clearinghouse were added following this review.'
Project 2 provided the information contained in the case study discussed below. This research, which focused on the presence of PPCPs in
soil and groundwater in West Texas, was initiated by researchers at Texas
Tech University, specifically Dr. Todd A. Anderson, Dr. Deborah L.
Carr, Dr. Adcharee Karnjanapiboonwong, Dr. Jonathan D. Maul, Dr.
Audra N. Morse, and Dr. John C. Zak." Meetings were held with one or
more of these researchers during the course of this project. Copies of
research presentations and drafts of final reports were provided to the
authors. The cooperation and assistance of Dr. Anderson, Dr. Carr, Dr.
Karnjanapiboonwong, Dr. Maul, Dr. Morse, and Dr. Zak are both acknowledged and very much appreciated.
The legal review contained in Section IV and the analysis of the
strengths and weaknesses of a variety of statutory and regulatory alternatives contained in Section VI are based primarily on the expertise of the
authors, both of whom have taught environmental, natural resources, and
water law for many years. Legal research supplemented this expertise
regarding recent initiatives unique to the issue of PPCPs in fresh water
resources."
B. ORGANIZATION OF THE REPORT

The following section provides a brief summary of current scientific
research regarding sources of PPCPs in fresh water resources. Processes
or mechanisms by which PPCPs get into such resources are described.
Both short- and long-term impacts on human and environmental health
resulting from the presence of PPCPs in fresh water resources are reviewed.
9. The comprehensiveness of the research upon which the Clearinghouse was based
is revealed by the fact that relatively few new references were added following the authors' independent review of the literature.
10. Dr. Anderson, Dr. Carr, Dr. Karnjanapiboonwong, and Dr. Maul are with the
Institute of Environmental and Human Health, Department of Environmental Toxicology. Dr. Morse is with the Department of Civil and Environmental Engineering. Dr.
Zak is with the Department of Biological Sciences.
11. The authors would like to express their appreciation to Mr. Christopher R. Jackson, Class of 2011, Texas Tech University School of Law, and Ms. Elizabeth Miller,
Class of 2011, Texas Wesleyan University School of Law, for their invaluable assistance
in the preparation of this report.
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Section III describes current legal mechanisms by which fresh water
resources are protected, both directly and indirectly. The requirements
of the Clean Water Act and the Safe Drinking Water Act are reviewed.
The management of hazardous substances and wastes, as mandated by
the Resource Conservation and Recovery Act, is reviewed as is the regulation of toxic substances under the Toxic Substances Control Act. Of
particular relevance to the aquatic environment is the Endangered Species Act, which is also reviewed.
Potential alternative strategies leading to the minimization or elimination of PPCPs in fresh water resources are discussed in Section IV. This
discussion, which addresses the reduction or elimination of anthropogenic sources of PPCPs, as well as the regulation and management of
such sources, sets the stage for the aforementioned case study contained
in Section V. As noted above, this case study is based on Project 2 results.
Strengths and weaknesses of the statutory, regulatory, and alternative
strategies are discussed in Section VI. Conclusions are presented in Section VII. Section VIII contains the Project 3 bibliography.

II. SUMMARY OF THE SCIENTIFIC RESEARCH
Concern over the presence of PPCPs in fresh water resources has increased significantly since 1965 when researchers at Harvard University
first determined that effluent from wastewater treatment plants contained
both natural and synthetic estrogens." By the 1970s, the subject was being studied in both the United States" and Europe."
However, as noted by Stanford et al., after these initial studies "only
sparse attention was paid to hormones and pharmaceuticals in the environment until reproductive effects in fish were shown to be directly influenced by estrogens in wastewater outfalls."" By the early 1990s, researchers in Germany and Switzerland had identified multiple PPCPs in
both wastewater and surface waters into which wastewater had been disIn large measure, the growing concern over the presence of
charged.
12.

Benjamin D. Stanford et al., EstrogenicActivity of US Drinking Waters: A Rela-

tive Exposure Comparison, 102J. AM. WATER WORKS ASS'N, no. 12, at 1 (2010).

13.
14.

Id.
LisaJ. Schulman et al., A Human Health Risk Assessment of Pharmaceuticalsin

the Aquatic Environment,8 HUMAN & ECOLOGICAL RISK ASSESSMENT 657, 658 (2002).

15. Stanford et al., supra note 12, at 1-2.
16. Hans-Rudolf Buser et al., Occurrence and EnvironmentalBehavior of the Chiral
PharmaceuticalDrug Ibuprolen In Surface Waters and in Wastewater,33 ENVTL. Sc. &
TECH. 2529 (1999); Hans-Rudolf Buser et al., Occurrence of the PharmaceuticalDrug
Clol7bric Acid and the Herbicide Mecoprop in Various Swiss Lakes and in the North
Sea, 32 ENVTL. Sci. & TECH. 188 (1998); Hans-Rudolf Buser et al., Occurrence and
Fate of the PharmaceuticalDrugDiclofenac in Surface Waters: Rapid Photodegradation
in a Lake, 32 ENVTL. Sci. & TECH. 3449 (1998); C. Hartig, Detection and Identification
of Sulphonamide Drugs in Municipal Waste Water by Liquid ChromatographyCoupled
with Electrospray lonisation Tandem Mass Spectrometry, 854 JOURNAL OF
CHROMATOGRAPHY A 163 (1999); Andreas Hartmann et al., Identification of Fluoro-
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PPCPs in fresh water resources resulted from an increasing number of
occurrence studies that have identified specific PPCPs in drinking water."
While it is beyond the scope of the present study to review each of these
studies, certain studies should be noted.
In 1999-2000, the USGS sampled surface and groundwater throughout the United States.'" The study focused on the presence in U.S. water
supplies of 95 organic wastewater contaminants including "antibiotics,
other prescription drugs, nonprescription drugs, steroids, reproductive
hormones, personal care products, products of oil use and combustion,
and other extensively used chemicals."" The study found at least one of
quinolone Antibiotics as the Main Source of umuC Genotoxicity in Native Hospital
Wastewater, 17 ENVTL. ToxIcOLOGY & CHEMISTRY 377 (1998); Roman Hirsch, Occurrence of Antibiotics in the Aquatic Environment, 225 THE SCI. OF THE TOTAL ENv'T
109 (1999); R. Hirsch et al., Determination of Betablockers and /-Synpathominetrics
in the Aquatic Environment, 87 VOM WASSER 263 (1996); David L. Sedlak, & Karen E.
Pinkston, Factors Affecting the Concentrations of Pharinaceuticals Released to the
Aquatic Environment, 120 WATER RESOURCES UPDATE 56 (2001) (citing Hj. Stan et al.,

Occurrence of ClofibricAcid in the Aquatic Systen-is the Use in Hunan Medical Care
the Source of the Contamination of Surface, Ground, and Drinking Water? 83 Vom
WASSER 57 (1994); H. Stan & T. Heberer, Occurrence of Polar Organic Contaminants
in Berlin Drinking Water, 86 VoM WASSER 19 (1996); Marcus Stumpf et al., Polar Drug
Residues in Sewage and Natural Waters in the State ofRio dejaneiro, Brazil, 225 THE
SCI. OF THE TOTAL ENV'T 135 (1999); Thomas A. Ternes, Occurrence of Drugs in
German Sewage Treatment Plants and Rivers, 32 WATER RESEARCH 3245 (1998); Thomas A. Ternes & Roman Hirsch, Occurrence and Behavior of X-ray Contrast Media in
Sewage Facilities and the Aquatic Environment, 34 ENVTL. Scd. & TECH. 2741 (2000)).
Schulman, et al., have noted that these studies "identified and measured a variety of
human pharmaceuticals including hormones, lipid regulators, pain killers, antibiotics,
anti-cancer drugs, anti-epileptic drugs, and blood pressure drugs at a range of concentrations, most below 1 pg/I." Schulman et al., supra note 14, at 658.
17. However, as noted by the American Water Works Association Research Foundation (AwwaRF), "[ilf water utilities choose to (or are compelled to) implement additional
treatment measures for these compounds based solely on occurrence data, without regard to toxicological significance, there is a risk of spending tremendous amounts of
public funds for very little public health benefit." Djanette Khiari, Endocrine Disruptors, Pharmaccuticals,and Personal Care Products in Drinking Water: An Overview of
AwwaRF Research to Date, 17 DRINKING WATER RESEARCH 1, 6 (2007) (emphasis
added). The AwwaRF has also noted:
If presence/absence becomes our litmus test for risk and subsequent actions,
treatment technology will be increasingly, and perhaps unnecessarily, costly and
energy intensive. This is an especially important consideration due to the energy cost and greenhouse gas emissions of advanced treatment.
AM. WATER WORKS Ass'N RESEARCH FOUND., ToxiCOLOGICAL RELEVANCE OF EDCs &
PHARMACEUTICALS IN DRINKING WATER, at xix (2008).

18. Dana W. Kolpin et al., Pharmaceuticals,Hormones, and Other Organic Wastewater Containnantsin U.S. Streams, 1999-2000: A National Reconnaissance,35 ENVTL.
Sci. & TECH. 1202, (2002). The results of this study are summarized in Kimberlee K.
Barnes et al., Water-Quahtv Data for Pharmaceuticals,Horniones, and Other Organic
Wastewater Contaminants in US. Streams, 1999-2000, U.S. Geological Survey, U.S.
Dep't of the Interior, No. Open-File Report 02-94 (2002), available at
http://toxics.usgs.gov/pubs/OFR-02-94/.
19. Kolpin et al., supra note 18, at 1203.
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in eighty percent of

stream samples and in ninety-three percent of groundwater samples. As
noted in the study, the environmental presence of these compounds
raises concerns regarding potential consequences, including "abnormal
physiological processes and reproductive impairment, increased incidences of cancer, the development of antibiotic-resistant bacteria, and the
potential increased toxicity of chemical mixtures."" The results of the
study are summarized below, and depicted in Figure 1.
The most frequently detected chemicals (found in more than half of
the streams) were coprostanol (fecal steroid), cholesterol (plant and animal steroid), N-N-diethyltoluamide (insect repellent), caffeine (stimulant),
triclosan (antimicrobial disinfectant), tri (2-chloroethyl) phosphate (fire
retardant), and 4-nonylphenol (nonionic detergent metabolite). Steroids,
nonprescription drugs, and insect repellent were the chemical groups
most frequently detected. Detergent metabolites, steroids, and plasticizers generally were measured at the highest concentrations."

20.
21.

Id. at 1202 (citations omitted).

HERBERT T. BUXTON & DANA W. KOLPIN, PHARMACEUTICALS, HORMONES, &
OTHER ORGANIC WASTEWATER CONTAMINANTS IN U.S. STREAMS, UNITED STATES
GEOLOGICAL SURVEY, DEP'T OF THE INTERIOR, FS-027-02, at 2 (2002), available at

http://toxics.usgs.gov/pubs/FS-027-02/.
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Figure 1: Pharnaceuticals,Hormones,and Other Organic Wastewater
Contaminantsin U.S. Streams."
In 2001, Sedlak and Pinkston identified multiple prescription drugs
in wastewater.' They estimated concentrations of such drugs, concluding

22.
23.

Id.
Sedlak & Pinkston, supra note 16.
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that wastewater concentrations ranged from "less than 1 ng/L to approximately 133,000 ng/L."" They went on to note:
The estimated concentrations are distributed over a wide range with the
majority of compounds estimated to be present at concentrations between 100 and 1,000 ng/L. In general, the compounds expected to be
present at the highest concentrations consisted of analgesics (e.g., acetominophen, ibuprofen) and antibiotics (e.g., amoxicillin, cephalexin).
Because some of the analgesics ... also are available as over-the-counter
products, their concentrations in wastewater could be considerably
higher. Compounds estimated to be present at the lowest concentrations tended to be potent drugs such as hormones (e.g., medroxyprogresterone, equilin).
Of particular concern is the presence of antibiotics in fresh water resources "because antibiotic contaminants could perturb microbial ecology, increase the proliferation of antibiotic-resistant pathogens, and could
pose threats to human health."" Masters summarized this concern:
One of the dominating concerns is the creation of "Superbugs." New
strains of bacteria which are resistant to antibiotics are common near
major cities and in rural areas and have been found in all 15 rivers from
one study, including the Mississippi, the Ohio, and the Colorado.

As

bacteria is Isic.] exposed to antibiotics they begin to adapt in order to
survive, not unlike some of the drug resistant staph infections which
have developed in hospitals. This is a concern, but like so many of today's environmental issues, more research is needed."

24. Id. at 57.
25. Id. The identified pharmaceuticals suggest that a "larger suite of pharmaceuticals" may be present in water supplies. Id.
26. Ching-Hua Huang et al., Assessment of PotentialAntibiotic Contaminants in
Water and Preliminary Occurrence Analysis, 120 WATER RESOURCES UPDATE 30, 31
(2001) (citing Christian G. Daughton & Thomas A. Ternes, Pharnaceuticalsand Personal Care Products in the Environment: Agents of Suble Change? 107 ENVTL.
HEALTH PERSP. 1 (1999)).

Accord Elizabeth A. Frick et al., Presence of Pharmaceuti-

cals in Wastewater EfIluent and Drinking Water, Metropolitan Atlanta, Georgia,JulySeptember

1999,

in

PROCEEDINGS

OF THE 2001

GEORGIA WATER

RESOURCES

CONFERENCE (Kathryn J. Hatcher ed.) (2001); Kelly A. Reynolds, Pharnaceuticalsin
Drinking Water Supplies, 45 WATER CONDITIONING & PURIFICATION (2003), available

at http://www.wcponline.com/column.cfm?T-T&ID-2199 Ihereinafter Reynolds, Pharmaceuticals in Drinking Water Supplies].
27. Masters, supra note 4, at 1. Furthermore, "higher levels of antibiotic resistant
bacterial strains [have been detected] downstream from a swine-feed facility, compared
with upstream levels."

RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, SCH. OF PUB.

HEALTH & HEALTH SERVS., THE GEORGE WASHINGTON UNIV., PHARMACEUTICALS ARE

IN THE DRINKING WATER: WHAT DOES IT MEAN? 4 (2008) [hereinafter RAPID PUB.
HEALTH POL'Y RESPONSE PROJECTI (citing Amy R. Sapkota et al., Antibiotic-Resistant

Enterococci and Fecal Indicators in Surface Water and Groundwater Impacted by a
Concentrated Swine Feeding Operation, 115 ENVTL. HEALTH PERSP. 1040 (2007)).

"Evidence suggests that exposure to subtherapeutic doses of antibiotics has resulted in a
detectable increase in antibiotic resistance in some bacteria."

Chad A. Kinney et al.,
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Also, in 2001, Huang et al., noted the presence in fresh water resources of antibiotics used in both human therapy' and also in animal
husbandry, specifically beef, swine, and poultry production.'
By 2002, it had been determined that "the amount of pharmaceuticals and personal care products (PPCPs) released into the environment
each year is tantamount to the amount of pesticides used each year.""
The principal emerging PPCPs and their uses were summarized by Ellis:

Presence and Distributionof Wasteiwater-DerivedPharmaccuticalsin Soil Irrigated with
Reclaimed Water, 25 ENVTL. TOXICOLOGY & CHEMISTRY 317, 323 (2006) (citing

Rosamund J. Williams, & David L. Heymann, Containment of Antibiotic Resistance,
279 Sci. 1153 (1998); Wolfgang Witte, Medical Consequences of Antibiotic Use in
Agriculture, 279 Sci. 996 (1998)). Accord Ken Carlson et al., Antibiotics in the Cache
la PoudreRiver, AGRONOMY NEWs, Dec. 2004, at 4.
28. "Antibiotics that are likely to be present in discharged municipal wastewater are
primarily antibiotics used in human therapy." Huang et al., supra note 26, at 32.
29. As discussed in greater detail in Section VI, one of the challenges facing the use
of statutory and regulatory mechanisms to address PPCPs in water supplies is the fact
that both the presence of PPCPs and their concentrations vary substantially. With regard to the use of antibiotics in animal husbandry, this variability was noted by Huang et
al.:
[Clonsiderable differences in antibiotic usage exist among different food animal
species (beef vs. swine vs. poultry). Therefore, the types of antibiotic coinpounds that are likely to be found in surface water will strongly depend upon
the types of livestock operations within the watershed.
Id. at 33.
30. Reynolds, Pharmaceuticals in Drinking Water Supplies, supra note 26.
31. Ellis, supra note 5, at 185.
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Compound group/class

38 1

Compound

Pharmaceuticals
Veterinary & human
antibiotics

Trimethoprim, erytromycine, lincomycin,

Analgesics & anti-

Ibuprofen, diclofenac, fenoprofen,
acetaminophen, naproxen, acetylsalicylic acid,
fluoxetine, ketoprofen, indometacine,
paracetamol
Diazepam, carbamazepine, primidone,
salbutamol
Clofibric acid, bezafibrate, fenofibric acid,

inflammatory
drugs
Psychiatric drugs
Lipid regulators

sulfamethaxole, chloramphenicol, amoxycillin

etofibrate, gemfibrozil

-Blockers
X-ray contrasts
Steroids & hormones
Personal care products
Fragrances
Sun-screen agents
Insect repellents

Antiseptics

Metoprolol, propranolol, timolol, sotalol,
atenolol
Iopromide, iopamidol, diatrizoate
Estradiol, estrone, estriol, diethylstilbestrol
(DES)
Nitro, polycyclic and macrocyclic musks;
phthalates
Benzophenone, methylbenzylidene camphor
N,N-diethyltoluamide

Triclosan, chlorophene

Table 1: PnncipalEmeiyng PPCPCompounds and Their Uses
It is quite probable that the specific PPCPs identified in these occurrence studies have been in drinking water supplies for years.' PPCPs
have chemical and physical properties that make it likely for them to end
up in hydrologic systems." Furthermore, certain PPCPs (e.g., antibiotics
and estrogens) may "persist in the environment either due to their inability to biodegrade naturally or to their constant use keeping them everpresent."3'
32. "As long as humans use prescription medicines and over-the-counter drugs, we
will find trace amounts in wastewater, surface water, groundwater and drinking water."
GLOBAL WATER RESEARCH COALITION, GWRC SCIENCE BRIEF: OCCURRENCE &
POTENTIAL FOR HUMAN HEALTH IMPACTS OF PHARMACEUTICALS IN THE WATER

SYSTEM 1 (2009). Accord Reynolds, Pharmaceuticalsin Drinking Water Supplies, supra
note 26 ("[Ilt's reasonable to assume that as long as pharmaceuticals have been in use,
they, and their metabolites, have contributed to the overall environmental contamination
load.").
33. Frick et al., supra note 26, at 282.
34. Kelly A. Reynolds, Concern of Pharmaceuticalsin Drinking Water, .50 WATER
CONDITIONING & PURIFICATION (2008), available at

http://www.wcponline.com/pdf/08040nTap.pdf [hereinafter Reynolds, Concern of
Pharmaceuticalsin Drinking Wated. In fact, the presence of PPCPs in water supplies
has been suggested as a possible indicator of human fecal contamination of those water
supplies. Susan T. Glassmeyer et al., Transport of Chemical and MicrobialCompounds
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The increased detection of PPCPs may result from dramatically improved testing equipment and procedures, rather than any recent introSuch new testing
duction of PPCPs into drinking water supplies.4
equipment and procedures now allow for the detection of PPCPs at the
nanogram,' or even picogram," level. Until fairly recently, detection levels were at the microgram level.' Furthermore, as noted by Schulman et
al., "detection limits are likely to decrease in the future, as more sensitive
analytical detection techniques become available." ' In essence, while the
detection of PPCPs has increased in frequency as testing equipment and
procedures have improved, the actual presence of PPCPs may not have
changed significantly."
Most of the occurrence studies that have detected PPCPs found them
to occur at very low levels, frequently at parts per trillion (picogram) or
parts per billion (nanogram) levels.

fiom Known Wastewater Dischages-Potentialfor Use as Indicators of Human Fecal
Contamination,39 ENVTL. Sci. & TECH. 5157, 5166 (2005). Accord Y. Carrie Guo &
Stuart Krasner, Occurrence of Primnidone, Carbamazepine, Caffeine, and Precursorsfor
N-Nitrosodimethvlanine in Drinking Water Sources Impacted by Wastewate, 45 J. AM.
WATER RESOURCES ASS'N 58, 58 (2009).
"[Als analytical techniques grew more sensitive over the years, many more phar35.
maceuticals have been detected in ambient water, wastewater, and drinking water."
ToxSERVICEs L.L.C., APPROACHES TO SCREENING FOR RISK FROM PHARMACEUTICALS
IN DRINKING WATER AND PRIORITIZATION FOR FURTHER EVALUATION 1 (2008). Accord AM. WATER WORKS Ass'N RES. FOUND., TOXICOLOGICAL RELEVANCE OF EDCs
AND PHARMACEUTICALS IN DRINKING WATER 1, 5 (2008) ("The reality is that nearly any

chemical known to man could be detected in water using the most modern and sensitive
of analytical instrumentation"). See generally Helen C. Poynton & Chris D. Vulpe,
Ecotoxicogenomics: Emerging Technologies for Emerging Contaminants, 45 J. AM.
WATER RES. Ass'N 83, 83 (2009) (describing advances in analytical techniques).
36. A nanogram (ng) is one billionth of a gram ( x 10). The detection level of such
tests is expressed as parts per billion (ppb). One ppb is roughly equivalent to "one drop
of water in an Olympic-sized swimming pool, or a single blade of grass in a football
field[.]" RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, supra note 27, at 1.

37. A picogram (pg) is one trillionth of a gram (l x 10-). The detection level of such
tests is expressed as parts per trillion (ppt). One ppt is roughly equivalent to one "drop
of water in one thousand pools" or one "blade of grass in one thousand football fields."

Id.
38. A microgram (pg) is one millionth of a gram (1 x 10'). The detection level of
such tests is expressed as parts per million (ppm).
39. Schulman et al., supra note 14, at 669. Accord AM. WATER WORKS Ass'N RES.
FOUND., supra note 35, at 1 ("considering the continued advancements in analytical
technologies, today's non-detectable contaminants will be tomorrow's emerging contaminants").
40.

As noted by the GLOBAL WATER RESEARCH COALITION:

We hear more reports about the presence of pharmaceuticals in water mainly
because of improvements of the analytical methods of detection. What was not
detectable in the past has become detectable today, even at very low concentrations.
GLOBAL WATER RESEARCH COALITION, supra note 32, at 1.
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PATHWAYS

There are any number of pathways by which humans can be exposed
to PPCPs contained in fresh water resources. The most obvious means is
the consumption of water containing PPCPs. Other types of water exposures (e.g., swimming, bathing, showering) may also provide exposure
pathways.
Other exposure pathways are more indirect. Schulman et al., note
that certain PPCPs bioaccumulate in fish." The exposure pathway, therefore, would be the human consumption of fish or shellfish containing
PPCPs."
In reality, there is seldom a single exposure pathway. The National
Research Council recognized this, noting the existence of both "major
and minor exposure pathways" and concluding that future risk assessments for PPCPs aggregate exposure assessments across multiple pathways." Ellis graphically depicted this recognition:"
Schulman et al., supra note 14, at 659.
41.
42. Virginia L. Cunningham, Stephen P. Binks, & Michael J. Olson, Human Health
Risk Assessment from the Presence of Human Pharmaceuticalsin the Aquatic Environment, 53 REGULATORY ToxICOLOGY & PHARMACOLOGY 39, 43 (2009); Ellis, supra note
5, at 185 (citing Betty Bridges, Fragrance:Emerging Health and Environmental Concerns, 17 FLAvoUR & FRAGRANCE JOURNAL 361 (2002)); Ake Wennmalm & Bo Gunnarsson, Public Health Care Management of Water Pollution with Pharmaceuticals:
Environmental Classification and Analysis of Pharmaceutical Residues in Sewage Water,
39 DRUG INFO.J. 291, 296 (2005).
43. COMM. ON TOXICANTS AND PATHOGENS IN BIOSOLIDS APPLIED TO LAND,
NAT'L RES. COUNCIL, BIOSOLIDS APPLIED TO LAND: ADVANCING STANDARDS AND

PRACTICES 13 (2002). Accord Kolpin
variety of transport pathways for many
ronmental waters").
44. Ellis, supra note 5, at 186. It
pathways by which exposure to PPCPs
ple, the AwwaRF has noted:

et al., supra note 18, at 1202 ("there are a wide
different chemicals to enter and persist in envishould not be assumed that these are the only
occurs. With regard to estrogenicity, for exam-

[Viegetable juice had observed EEq [estradiol equivalent values from 1.9 to
3.3 ng/L, while coffee ranged from 11 to 17 ng/L. Various brands of beer exhibited a broad range of results with EEq values ranging from 0.8 to 140 ng/L.
The highest estrogenicity was observed in soy-based food and beverage items
such as soy sauce (28 - 510 ng/L), soy baby formula (1,500 - 1,900 ng/L) and
soy milk (1,900 - 4,200 ng/L).

Considering that food items are not labeled, or often even tested, for emerging
contaminants, it is difficult to argue that the choice of exposure from food is
any less involuntary than would be exposure from tap water. . . . [Flor the
pharmaceuticals and potential EDCs detected in water, exposure to people
through water is expected to be small compared to exposures to potentially
hazardous compounds through prescription and nonprescription medications,
food and beverages, occupational exposures, and residential activities (e.g.,
cleaning products, personal care products, hobby chemicals, pesticides).
Moreover, the concentrations of some potential EDCs (e.g., plasticizers) are
orders of magnitude greater in food products than in drinking waters[.I
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Figure 2: Sources and Pathways of PPCPsin the Urban Water Cycle
B.

EFFECTS OF PPCPS IN WATER

Though research is ongoing, it does not appear that short-term exposure to specific PPCPs at the low levels noted above results in adverse
human health impacts.' Unfortunately, the question of adverse human or
environmental health impacts resulting from PPCPs in water is not as
simple as the foregoing conclusion might suggest.
AM. WATER WORKS Ass'N RES. FOUND., supra note 35, at 4-5.

As Stanford et al. have

concluded, "the exposure to natural estrogens and other suspected EDCs from drinking
water pales in comparison to exposure through other dietary routes. . . . lFurthermorej
compared with air exposure, water consumption by humans may represent only a small
fraction of pharmaceutical, personal care products, and EDC exposure." Stanford et al.,
supra note 12, at 61, 63.
45. See, e.g., Schulman et al., supra note 14, at 669:
The main finding of this study was that detected levels of the compounds of interest (parent compounds, acetylsalicylic acid, clofibrate, cyclophosphamide,
and indomethacin, as well as the metabolites, salicylic acid and clofibric acid)
in surface waters and drinking water, do not pose a risk to human health. The
concentrations of each of these pharmaceuticals found in various environmental media to date, fall well below the provisional safe water quality limits
derived, according to the [U.S. Environmental Protection Agency's Methodology for Deriving Ambient Water Quality Criteria for the Protection of Human
Health (2000)]. Thus, no adverse health effects for humans are anticipated
from the levels measured.
Accord GLOBAL WATER RESEARCH COALITION, supra note 32, at 2 ("to date, no defini-

tive link has been reported or established between pharmaceutical exposure in drinking
water and human health risk"); RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, supra

note 27, at I ("At current levels, pharmaceutical residues are unlikely to pose an immediate risk to human health, but the long-term consequences of individual chemicals, and
combinations of chemicals, are unknown, especially as concentrations rise.").
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1. Long-Term Low-Dose Exposures
As noted above, short-term exposure to low levels of specific PPCPs
does not appear to result in adverse human health impacts. However, as
Kolpin, et al., have noted:
For many OWCs lorganic wastewater contaminants], acute effects to
aquatic biota appear limited because of the low concentrations generally
occurring in the environment. More subtle, chronic effects from lowlevel environmental exposure to select [organic wastewater contaminants] appear to be of much greater concern. Such chronic effects have
been documented in the literature. In addition, because antibiotics are
specifically designed to reduce bacterial populations in animals, even
low-level concentrations in the environment could increase the rate at
which pathogenic bacteria develop resistance to these compounds.'
Furthermore, Reynolds has observed that "Itirends of increased testicular cancer, reproductive abnormalities, breast cancer, early puberty
and decreased sperm count have all been suggested as problems possibly
related to low-level exposure to chemicals (pharmaceuticals and EDCs) in
the environment."" Additional research is needed regarding the effects of
long-term, low-dose exposure to PPCPs."
2. Cumulative or Syriergistic Effects
Human and environmental exposures to PPCPs are never isolated to
Such exposures are always to combinations of
one specific PPCP.
PPCPs, the impacts of which are relatively unknown." Combinations of
PPCPs may have cumulative or synergistic effects that go beyond the effects of any single PPCP.'" This led Kolpin et al., to conclude:
46. Kolpin et al., supra note 18, at 1208 (citations omitted).
47. Reynolds, Concern of Pharmaceuticalsin Drinking Water, supra note 34, at 2.
48. "Although a wealth of toxicological information may be available for pharmaceuticals, the effects of unintended chronic exposure to subtherapeutic doses that could
occur via consumption of drinking water are often not known." Erin M. Snyder et al.,
Pharmaceuticalsand EDCS in the US Water Industry-An Update, 97 J. AM. WATER
WORKS Ass'N 32, 33 (2005).

49. "In field situations, organisms are exposed to not just one compound but a m6lange of contaminants, which can interact within the environment and individual organisms." Poynton & Vulpe, supra note 35, at 91. "Ilt is not clear what toxicological implications chronic exposure to suites of trace contaminants may pose." Mark J. Benotti
et al., Pharmaceuticalsand Endocrine DisruptingCompounds in U.S. Drinking Water,
43 ENVTL. Sci. & TECH. 597, 597 (2009) (emphasis added) (citing Oliver A. Jones et al.,
Pharmaceuticals:a Threat to Drinking Water, 23 TRENDS IN BIOTECHNOLOGY 163
(2005); Shane A. Snyder et al., Pharmaceuticals,PersonalCare Products,and Endocrine
Disruptorsin Water: Implications for the Water Industry, 20 ENVTL. ENGINEERING SCI.
449 (2003)). "A limited body of research ... suggests an additive effect when a mixture of
pharmaceuticals is present." RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, supra note

27, at 4 (citing Francesco Pomati et al., Effects and Interactions in an Environmental/v
Relevant Mixture of Pharmaceuticals,102 ToxICOLOGICAL SCI. 129 (2008)).
50. Koplin et al., supra note 18, at 1210.
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[Aldditional research on the toxicity of the target compounds should
include not only the individual [organic wastewater contaminants) but
also mixtures of these compounds. The prevalence of multiple compounds in water resources has been previously documented for other
contaminants. In addition, research has shown that select chemical
combinations can exhibit additive or synergistic toxic effects, with even

compounds of different modes of action having interactive toxicological
effects.'
For example, in a study of the role of steroidal estrogens in determining sex, the researchers noted that "strong natural estrogens at low doses
may synergize with low doses of weak natural and man-made estrogens.""
This combination of low doses of estrogen "may act synergistically to
produce a strong estrogenic response."
Other research suggests that cumulative or synergistic effects may not
be a threat to human health:
The issue of mixtures, that is the simultaneous presence of multiple
pharmaceuticals, is an ever present question for trace residual compounds of all types in drinking water supplies. The guidelines for "provisionally safe" or "acceptable intake" levels are calculated separately
for individual compounds. However, the "worst case scenario" approach used in screening risk assessment includes large uncertainty factors and safety factors and is considered by regulatory and health authorities (e.g., the World Health Organization in their Drinking Water
Quality Guidelines) to be sufficient to account for possible interactions
among compounds a person might be exposed to simultaneously."
Nevertheless, in addition to cumulative or synergistic effects, recent
research suggests that PPCPs may become more persistent if they are
combined. As Monteiro and Boxall have observed:

51. Id. (citations omitted). In a study of the effect of aquatic and terrestrial species
exposure to tricolsan and tricolcarban, Chalew and Halden concluded that "it appears
prudent to consider the possibility of additive, antagonistic or synergistic effects from
exposure to mixtures of the two." Talia E. A. Chalew & Rolf U. Halden, Environnental
Exposure of Aquatic and Terrestrial Biota to Triclosan and Triclocarban, 45 J. AM.
WATER RESOURCES Ass'N 4, 11 (Feb. 2009). It has also been noted that "[mlixtures of
pharmaceuticals, which commonly occur in surface waters where discharges from municipal wastewater treatment plants flow, may have cumulative effects on organisms."
TDC ENVIRONMENTAL,

HOUSEHOLD PHARMACEUTICAL WASTE: REGULATORY AND

MANAGEMENT ISSUES 2 (2004) (citing Sean M. Richards et al., Effects of Pharmaceutical
Mixtures in Aquatic Microcosms, 23 ENvTL. TOXICOLOGY & CHEMISTRY 1035 (2004)).
See alsoJessica G. Davis, Antibiotics in the Environment, AGRONOMY NEws 1, 2 (Dec.
2004) ("Degradation products and interactions among compounds have not been adequately evaluated and could result in synergistic toxic effects").
52. Judith M. Bergeron et al., Developmental Synergism of Steroidal Estrogens in
Sex Determination,107 ENVTL. HEALTH PERSP. 93, 96 (1999).

53.

Id. at 93.

54.

GLOBAL WATER RESEARCH COALITION, supra note 32, at 2.
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As pharmaceuticals will never be in the environment as single compounds, a consideration of the impacts of mixtures of different pharmaceuticals and pharmaceuticals and other compounds needs to be assessed. Our preliminary data demonstrate that degradation may be significantly slower in mixtures[.]
For example, while the degradation of individual PPCPs identified in
Project 2 was relatively fast (half-lives of less than thirty days), the presence of two PPCPs in a simple mixture increased the persistence of both
PPCPs.";
3. Susceptible Groups
Specific population segments or groups may be unusually susceptible
to adverse effects from exposure to PPCPs. Children, for example, are
thought to be particularly susceptible, as are pregnant women." As Collier has noted:
[Liong-term exposure to such chemicals, for example in children, could
potentially cause long-term changes affecting organ systems and/or
structural function. In addition, exposure to pharmaceuticals during
the fetal period when many of the growth and development patterns for
later life are laid down, may induce subtle changes that take years to
manifest, but eventually have measurable physiological, morphological,
or cognitive effects.
Other groups such as the elderly, the infirm, or the immunocompromised may also be unusually susceptible." Research regarding the
impacts of exposure to PPCPs on these and other population segments or
groups is ongoing.
4. Environmental Health Impacts
Human beings are not exposed continuously to fresh water resources
containing PPCPs. The same cannot be said for aquatic species, which
by their very nature are continuously exposed to water supplies containing PPCPs." Such species "are exposed continually, over many genera55. Sarah C. Monteiro, & Alistair B.A. Boxall, Pharmaceuticalsand PersonalCare
Products in the Environment: FactorsAffecting the Degradation of Pharmaceuticalsin
AgriculturalSoils, 28 ENvTL. TOXICOLOGY & CHEMISTRY 2546, 2553 (2009).
56. Discussed infra Part V.
57. Abby C. Collier, PharmaceuticalContaminants rn Potable Water: PotentialConcerns for Pregnant Women and Children, 4 EcoHEALTH 164, 170 (2007) (referencing
"the special populations of pregnant and pediatric individuals, where there is elevated
risk from exposure to several drugs that are contraindicated and to which exposure
should, ideally, be nil"). See also Cunningham, Binks, & Olson, supra note 42; Reynolds, Pharmaceuticalsin Drinking Water Supplies, supranote 26.
58. Collier, supra note 57, at 170.
59. Cunningham, Binks, & Olson, supra note 42, at 40, 44.
60.

RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, supra note 27, at 4.
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tions, to the higher concentrations of pharmaceuticals that linger in surface water."" This exposure may result in "endocrine disruptions, reproductive effects and renal deterioration in fish, among other damage.""

For example, with regard to both fish and other aquatic vertebrates,
the low-level presence of pharmaceutical estrogens' leads to "a suite of
adverse effects" including: feminization of males;' impaired reproductive
capacity;' and abnormal sexual development."

61. Id. at 4 (citing Environmental Protection Agency, PHARMACEUTICALS AND
PERSONAL CARE PRODUCTS, http://www.epa.gov/ppcp/faq.html#whatarethemajorissues).
62. Id. at 4.
63. Specifically, estrone (E.), 17p-estradiol (&), estriol (E) and the synthetic estrogen, 17a-ethinylestradiol.
64. Marlo K. Sellin et al., Estrogenic Compounds Downstream from Three Small
Cities in Eastern Nebraska: Occurrence and Biological Effect, 45 J. OF THE AM. WATER
RESOURCES ASS'N 14 (2009) (citing Gordon C. Balch et al., Feminization of Female
Leukophore-Free Strain offapanese Medaka (Oryzias laties)Exposed to 17/8-EsIradiol,
23 ENvTL. TOXICOLOGY AND CHEMISTRY 2763 (2004); F. Brion et al., Impacts of 17/3Estradiol, Including Environmentally Relevant Concentrations, on Reproduction After
Exposure During Embryo-Larval-, Juvenile- and Adult-Life Stages in Zebrallsh (Danio
rerio), 68 AQUATIC TOXICOLOGY 193 (2004); G.H. Panter et al., Adverse Reproductive
Effects in Male Fathead Minnows (Pimephalespromelas) Exposed to Environmentally
Relevant Concentrations of the Natural Destrogens, Oestradiol and Oestrone, 42
AQUATIC TOXICOLOGY 243 (1998)).

65. Id. at 14-15 (citing Shoko Imai et al. Elfects of 17-Estradiol on the Reproduction of java-Medaka (Oryzias javanicus), a New Test Fish Species, 51 MARINE
POLLUTION BULL. 708 (2005); F. Brion et al., Impacts of 17/-Estradiol,Including EnvironmentallyRelevant Concentrations,on Reproduction After Exposure DuringEmbryoLarval-, juvenile- and Adult-Life Stages in Zehrafish (Danio rerio), 68 AQUATIC
TOXICOLOGY 193 (2004); Tsutomu Shioda & Meiko Wakabayashi, Effect of Certain
Chemicals on the Reproduction of Medaka (Olyzias latipes), 40 CHEMOSPHERE 239
(2000); VJ. Kramer et al., Reproductive Impairment and Induction of Alkaline-Labile
Phosphate, a Biomnarker of Estrogen Exposure, in fathead Minnows (PiiephalesPromnelas) Exposed to Waterborne 17-Estradiol,40 AQUATIC TOXICOLOGY 335 (1998)).
See also Poynton & Vulpe, supra note 35, at 84 (citing Karen A. Kidd et al., Collapse of
a Fish Population After Exposure to a Synthetic Estrogen, 104 PROC. OF THE NAT'L
ACAD. OF SCI. OF THE UNITED STATES OF AMERICA. 8897 (2007) (17a ethynylestradiol

has been shown "to cause sublethal effects in fathead minnow leading to population
decline at very low concentrations")); Heiko L. Schoenfuss et al., Effects ofExposure to
Low Levels of Water-Borne 17-Estradiolon Nest Holding Ability and Sperm Quality
in FatheadMinnows, 120 WATER RESOURCES UPDATE 49 (2001). While exposure to

17p-estradiol did not result in long-term changes in sperm quality, the authors noted that
17p-estradiol "is but one of many estrogenic compounds that have been found in Isewage treatment planti effluent, and the overall estrogenic potency of the effluent could be
much greater than simulated in this experiment." Id. at 52. See also Schulman et al.,
supra note 14, at 676.
66. Sellin et al., supra note 64, at 15 (citing Narisato Hirai et al., Feminization of
Japanese Medaka (Oryzias laties) Exposed to 17beta-Estradiol: Formation of TestisOva and Sex-Transformation During Early-Ontogeny, 77 AQUATIC TOXICOLOGY 78

(2006); Henrik Holbech et al., Detection of Endocrine Disrupters:Evaluation of a Fish
Sexual Development Test (FSDT), 144C COMP. BIOCHEMISTRY AND PHYSIOLOGY 57

(2006); W.R. Hartley et al., Gonadal Development in japaneseMedaka (Oryzias latupes)
Exposed to 17/-Estradiol,46 MARINE ENVIRONMENTAL RESEARCH 145 (1998)).
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These observations led Sellin et al. to conclude that "the presence of
estrogens in the aquatic environment, even at low concentrations, is likely
to pose a significant threat to the health of aquatic organisms.""
Such threats are not limited to the presence of low-levels of pharmaceutical estrogens. Antidepressants, for example, may "trigger premature
spawning in shellfish while drugs designed to treat heart ailments block
the ability of fish to repair damaged fins.""
The presence of PPCPs in water resources affect organisms throughout the food web. Chalew and Halden note that "[mlany of the investigated organisms are at the bottom of the food chain; therefore, impacts to
their populations, due to either die-off from acute toxic exposures or failure to reproduce successfully as a result of chronic exposures, may lead
to adverse consequences throughout the ecosystem and food chain.""
However, they also note that "such a scenario at present is entirely speculative, since studies appropriate to probe for this outcome have not yet
been conducted.""0
The presence of antibiotics in fresh water resources may also reduce
the growth of aquatic plants." In essence, "since pharmaceuticals is one
of the few chemical classes intended to be bioactive, they are potentially
harmful to the aquatic flora and fauna.""

67. Id.
68. Reynolds, Pharmaceuticalsin Drinking Water Supplies, supra note 26.
69. Chalew & Halden, supra note 51, at 10.
70. Id. The need for "appropriate" studies has been noted frequently. For example,
Poynton & Vulpe have observed:
For many emerging contaminants, their toxicity to aquatic organisms is largely
unknown. Even pharmaceuticals, which undergo extensive testing in mammalian models, may exhibit different toxicity on aquatic species. In addition, many
pharmaceuticals and EDCs are not responsive to traditional toxicity assays that
measure lethality or reproduction over a single generation and are requiring
regulatory agencies to rethink testing requirements. This could also be true for
other emerging chemicals including PBDEs [polybrominated diphenyl ethers]
and nanomaterials whose mechanism of action is not known.
Poynton & Vulpe, supra note 35, at 84 (citing Mark C. Crane et al., Chronic Aquatic
Environmental Risks From Exposure to Human Pharmaceuticals, 367 SCI. OF THE
TOTAL ENV'T 23 (2006); Leon E. Gray, Jr., Tiered Screening and Testing Strategy for
Xenoestrogens and Antiandrogens, 102-103 TOXICOLOGY LETTERS 677 (1998); John P.
Sumpter, & Andrew C. Johnson, Lessons From Endocrine Disruption and Their Application to Other Issues Concerning Trace Organics in the Aquatic Environment, 39
ENVTL. Sci. & TECH. 4321 (2005)).

71. TDC ENVIRONMENTAL, supra note 51, at 2 (citing Richard A. Brain et al., Effects of 2.5 Pharmaceutical Compounds to Lemna Gibba Using a Seven-Day StaticRenewal Test, 23 ENvTL. TOXICOLOGY AND CHEMISTRY 371 (2004)).

72. Wennmalm & Gunnarsson, supra note 42, at 291. Accord Ellis, supra note 5, at
188 ("The persistent, long-term chronic exposure of aquatic organisms to low-dose
PPCP concentrations although individually at or below the fProbable No-Effects Concentration] level, may well lead to cumulative stress and toxicity which could be a catalyst
for subtle endpoint ecological changes.").
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SOURCES OF PPCPS IN WATER

An understanding of the sources of PPCPs in water is essential for
two reasons. First, as discussed in greater detail in the following section,
different statutory and regulatory requirements apply to different sources
of PPCPs. Second, as discussed in greater detail in Section IV, potential
alternative strategies leading to the minimization or elimination of PPCPs
in water may be source-specific.
There are, of course, some naturally occurring sources of PPCPs.
These sources appear as background amounts, not as major PPCP
sources. The major sources of PPCPs are anthropogenic." Assuming the
use of pharmaceuticals, personal care products, dietary supplements, and
other consumer products, PPCPs are contained in human and animal
feces and urine. They are also commonly contained in hospital or medical wastes and in the wastes from industrial and agricultural processes.
Another common source of PPCPs is unwanted pharmaceuticals and
personal care products that are disposed of inappropriately (i.e., by being
flushed down toilets)." Pharmaceuticals used in the fruit production industry are yet another source of PPCPs," as are leachate from landfills"

73. See Ed Means, Amlan Ghosh, & Zaid Chowdhury, Endocrine Disruptois and
Pharmaceuticals Strategic Initiative Expert Workshop Report, AM. WATER WORKS
Ass'N RES. FOUND. 5 (2007) availableat
http://www.waterrf.org/Research/ResearchPrograms/StrategicResearchInitiatives/Docume
nts/EDCWorkshopReport.pdf (regarding EDCs, "[wlhile some estrogenic compounds
occur naturally, most of the detected estrogenic compounds are introduced from manmade sources"). See also Dore Hollander, Environmental Effects on Reproductive
Health: The Endocrine Disruption Hypothesis, 29 FAMILY PLANNING PERSP. 82, 83
(1997):
Endocrine disrupters, some of which occur naturally (phytoestrogens) and
some of which are man-made, are ubiquitous: They can be found in soil, water,
air and food, as well as in commonly used industrial and household products.
Phytoestrogens are present in grains, legumes, grasses, herbs, nuts and a variety
of fruits and vegetables; some fungi also produce compounds that may interfere
with hormonal function. Phytoestrogens are weaker than endogenous estrogen
(i.e., they do not bind as well to hormone receptors) and are quickly excreted
or broken down into other compounds; they do not accumulate in body tissue.
Id.
74. Paul D. Anderson et al., Screening Analysis of Human PharmaccuticalCompounds in U.S. Surface Waters, 38 ENvTL. Sci. & TECH. 838, 838 (2004). Accord Ellis,
supra note 5, at 185.
75. Thomas Heberer et al., Occurrence and Fate of PharmaceuticalsDuring Bank
Filtration - PreliminaryResults From Investigations in Gernany and the United States,
120 WATER RES. UPDATE 4, 5 (2001) [hereinafter Heberer et al., PharmaceuticalsDuring Bank Filtration).
76. Benotti et al., supra note 49, at 597. Accord Reynolds, Pharmaceuticalsin
Drinking Water Supplies, supra note 26.
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and urban runoff.'
ing bathing."
D.

3191

PPCPs may also be rinsed from a person's body dur-

PROCESSES OR MECHANISMS BY WHICH PPCPS ARE INTRODUCED
INTO FRESH WATER RESOURCES

There are numerous processes or mechanisms that can introduce
PPCPs into fresh water resources." With regard to the sources of PPCPs
noted above, wastewater treatment plants treat a substantial portion of
human wastes. Following wastewater treatment plant processing, treated
water may be discharged into a receiving stream or lake.
Typically, wastewater treatment plants remove and dispose of the residual sludge contained in the processing tanks pursuant to the regulations discussed in Section III. Both the treated water discharged into a
receiving stream or lake" and the residual sludge" will contain varying

77. Juliane B. Brown, William A. Battaglin, & Robert E. Zuellig, Lagrangian Sampling for Emerging Contaminants Through an Urban Stream Corridorin Colorado,45J.
AM. WATER RES. Ass'N 68, 70 (2009); Benotti et al., supra note 49, at 597.
78. Snyder et al., supra note 48, at 32.
"Pharmaceutical compounds are introduced into the environment through a
79.
number of different pathways, including excretion of the parent compound, active ingredients, water soluble conjugates, or metabolites via urine and feces after therapeutic
home and hospital use, and through disposal of unused pharmaceuticals by patients or
providers via landfills and sewers." Schulman et al., supra note 14, at 658 (citing NJ.

Ayscough et al., The Environment Agency Research and Development Dissemination
Centre, REVIEW OF HUMAN PHARMACEUTICALS IN THE ENVIRONMENT 106 (2000)).
Accord Janice M. Skadsen et al., THE OCCURRENCE AND FATE OF PHARMACEUTICALS,
PERSONAL CARE PRODUCTS AND ENDOCRINE DISRUPTING COMPOUNDS IN A MUNICIPAL

WATER USE CYCLE: A CASE STUDY IN THE CITY OF ANN ARBOR 2 (2004), available at
http://wwv.a2gov.org/government/publicservices/watertreatment/Documents/Endocrine
Disruptors.pdf ("the potential exists for PPCPs to enter the environment from multiple
routes, such as, wastewater treatment discharge, industrial discharge, runoff from confined animal feeding operations, and treated sludge applied to agricultural land . . .
PPCPs may enter the treatment process in a reduced form (after passing through body)
or by direct discharge of discarded PPCPs") (citing Christian G. Daughton & Thomas A.

Ternes, Pharmaceuticalsand Personal Care Products in the Environment. Agents of
Subtle Change? 107 ENvTL. HEALTH PERSP. 1 (1999)).
80. Treated wastewater frequently contains "antioxidants, detergents and detergent
metabolites, disinfectants, fire retardants, fragrances, insect repellants, pharmaceuticals
(prescription and nonprescription drugs), pesticides, plasticizers, polycyclic aromatic
hydrocarbons, and steroidal compounds[.1" Brown, Battaglin, & Zuellig, supra note 77,
at 69-70. Such wastewater "has been shown to contain low, yet biologically active, concentrations of estrogenic compounds." Sellin et al., supra note 64, at 15 (citing Marta

Carballa et al., Behavior of Pharmaceuticals, Cosmetics and Hormones in a Sewage
Treatment Plant,38 WATER REs. 2918 (2004); Andrew C. Johnson & John P. Sumpter,

Removal of Endocrine-DisruptingChemicals in Activated Sludge Treatment Works, 35
ENVTL. SCI. & TECH. 4697 (2001); Chiara Baronti et al., Monitoring Natural and Synthetic Estrogens at Activated Sludge Sewage Treatment Plants and in a Receiving River
Water, 34 ENVTL. SC. & TECH. 5059 (2000)). See also Chalew & Halden, supra note
51, at 7; Kinney et al., supra note 27, at 317 (citing Christian G. Daughton, & Thomas

A. Ternes, Pharmaceuticalsand PersonalCare Products in the Environment: Agents of
Subtle Change? 107 ENvTL. HEALTH PERSP. 907 (1999)).
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levels of PPCPs. Consequently, it is not surprising that a number of studies have noted the increased presence of PPCPs in receiving waters
downstream of wastewater treatment plants." As discussed in greater detail in Section V, treated wastewater used for agricultural and landscape
irrigation may also contain PPCPs."
In fact, only a portion of the wastes which sanitary sewers collect may
actually be treated at wastewater treatment plants. Depending on the
condition of the sewer system, a significant portion of collected wastes
may be lost through cracks or breaks in sewer lines. In areas where
storm drains and sanitary sewers are combined, significant rainfall events
may produce quantities of wastes that exceed the capacity of the wastewater treatment plant." These "combined sewer overflows" (CSOs) are frequently discharged into surface waters with little or no treatment, resulting in "elevated concentrations of bacteria, nutrients, and OWCs [organic
wastewater compounds] in receiving waters."" As a result, untreated sewage "derived from leaky sewers and CSOs .

.

. may have a disproportion-

81. "In biosolids destined for land application, a number of pharmaceuticals and
personal care products have been detected." Monteiro & Boxall, supra note 55, at 2546
(citing Chad A. Kinney et al., Survey of Organic Wastewater Contaminants in Biosolids
Destinedfor Land Application, 40 ENVTL. Sci. & TECH. 7207 (2006); Chris D. Metcalfe,
Distribution of Acidic and Neutral Drugs in Surface Waters Near Sewage Treatment
Plants in the Lower Great Lakes, Canada, 22 ENVTL. TOXICOLOGY AND CHEMISTRY
2881 (2003)).
82. Sellin et al., supra note 64, at 19 (greatest quantities of estrogens found in surface
water downstream of wastewater treatment plants). "[Pharmaceutical and PPCP residues have been detected in fish tissues downstream of wastewater treatment facilities
leading to bioaccumulation in muscles and critical organs." Poynton & Vulpe, supra
note 35, at 84 (citing Bryan W. Brooks et al., Determination of Select Antidepressants
in Fish From an Effluent-Dominated Stream, 24 ENvTL. TOXICOLOGY AND CHEMISTRY
464 (2005); J. Schwaiger et al., Toxic Effects of the Non-steroidal Anti-inflamnmatory
DrugDiclofenac. Part 1: HistopathologicalAlterations and Bioaccunulationin Rainbow
Trout, 68 AQUATIC TOXICOLOGY 141 (2004)). Accord Brown, Battaglin, & Zuellig,
supra note 77, at 68.
83. Kinney et al., supra note 27, at 317. Accord Benotti et al., supra note 49, at 597.
84. With regard to such weather events, the release of bacteria (and presumably
PPCPs) trapped in sediments may result from "sediment resuspension caused by storms,
flood, tides, or strong winds[.j" Jianyong Wu et al., Fate and Transport Modeling of
PotentialPathogens: The Contribution from Sediments, 45 J. AM. WATER RESOURCES
AsS'N 35, 36 (2009) (citing R.W. Muirhead et al., Faccal Bacteria Yields in Artificial
Flood Events: Quantifying In-Stiream Stores, 38 WATER RES. 1215 (2004); R.C.
Jamieson et al., Resuspension of Sediment-Associated Escherichia Coli in a Natural
Stiream, 34 J. EN1TL. QUALITY 581 (2005)). On a related point, there is a relationship
between climatic variability and the variable presence of PPCPs in water resources. Guo
& Krasner, supra note 34, at 64 (reduced instream flow during dry years resulting in less
dilution of wastewater treatment plant outflows).
85. P. Phillips, & A. Chalmers, Wastewater Elfluent, Combined Sewer Overflows,
and Other Sources of Organic Compounds to Lake Champlain, 45 J. AM. WATER
RESOURCES ASS'N 45, 46 (2009). Accord Brown, Battaglin, & Zuellig, supra note 77, at
70 (storm drains as a source of PPCPs).
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ately large effect on concentrations of compounds that are well removed
by wastewater treatment processes (such as caffeine and ibuprofen)."
If the surface water is diverted subsequently for use as water supply, a
portion of the PPCPs contained in the raw water supply will end up in the
drinking water supply. If surface water is used to recharge groundwater,
or if the surface stream is a "losing" stream that recharges groundwater,
PPCPs in the surface stream may end up in the groundwater." If water
treatment plants apply the sludge from the processing tanks to land, a
common disposal method in the United States for wastewater treatment
plant sludge,' then rain or melting snow will allow the PPCPs to be absorbed into soils' and to infiltrate groundwater.'
86.
Phillips & Chalmers, supra note 85, at 46 (citing Lorien J. Fono, & David L.
Sedlak, Use of the ChiralPharmaceuticalPropranolto Identify Sewage DischargesInto
Surface Waters, 39 ENVTL. Sci. & TECH. 9244 (2005)).
Thomas Heberer et al., Removal of PharmaceuticalResidues and Other Persis87.
tent Organics From Municipal Sewage and Surtce Waters Applying Membrane Filtration, 120 1VATER RES. UPDATE 18, 19 (2001) [hereinafter Heberer et al., Removal of
PharmaceuticalResiduesl (citations omitted).
88. See COMM. ON TOXICANTS AND PATHOGENS IN BIOSOLIDs APPLIED TO LAND,
supra note 43, at 1 ("Approximately 5.6 million dry tons of sewage sludge are used or
disposed of annually in the United States; approximately 60% of that is used for land
application."). See also Xia et al., supra note 4, at 47 ("Biosolids land application is
becoming the most common means of biosolids disposal as other disposal options become cost prohibitive or heavily regulated.").
89. Triclosan ("TCS") is "an antimicrobial compound that is added to a wide variety
of household and personal care products" that "may be accumulated by earthworms
after land application of biosolids." Nuria Lozano et al., Fate of Triclosan in Agricultural
Soils After Biosohd Applications, 78 CHEMOSPHERE 760, 760 (2010) (citing Chad A.
Kinney et al. Bioaccumulation of Pharmaceuticals and Other Anthropogenic Waste
Indicators in Earthworms from Agilcultural Soil Amended with Biosohd or Swine Manure, 42 ENvTL. Sci. & TECH. 1863 (2008)). The potential consequences of such bioaccumulation are of note:
Since TCS is a bacteriostat, there is a real potential that concentrations in soils
resulting from biosolid applications might affect bacterial ecology of these systems. Especially since the ecological balance and competitive advantages of the
multiple species inhabiting any soil environment are very complex and any
small advantage one microbe might achieve due to exposure to these known
bacteriostat could be amplified under these conditions.
Id., at 764. The sorption and degradation.of PPCPs in soil is discussed in greater detail
in Section V.
90. Concluding that several pharmaceutically active compounds "can be transported
through the subsoil without any substantial attenuationi,]" Heberer et al. focused on
clofibric acid, "the pharmacologically active metabolite of the drugs clofibrate, etofyllin
clofibrate, and etofibrate, used as blood-lipid regulators in human health care." Heberer
et al., PharmaceuticalsDuringBank Filtration,supra note 75, at 6-7.
[Bletween 1992 and 1995, clofibric acid . . . was detected at concentrations at
the pg/L-level in ground water samples collected from former sewage irrigation
fields near Berlin and in Berlin tap-water samples. It became evident that these
residues were caused by the infiltration of sewage effluents into the soil and
that clofibric acid is a very mobile compound that is not substantially adsorbed
in the subsoil and is leached easily into the aquifer. . . . In Germany, the first
detections of clofibric acid in ground water put focus on the presence of drug
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The presence of PPCPs in groundwater has also been detected in areas where human wastes are treated using septic tank systems." Human
wastes containing PPCPs that-flow into septic tanks will eventually flow
into groundwater.
Because of the widespread use of antibiotics in animal husbandry,'

PPCPS are also present in the feces and urine of a wide variety of domesticated animals. Manure produced by such animals will contain PPCPs.
As with the sludge from wastewater treatment plants, manure is frequently applied to land as a waste disposal mechanism. As with wastewater treatment plant sludge, rain or melting snow will cause PPCPs contained in manure to flow into groundwater."
Much like septic tank systems, but on a larger scale, liquid wastes
from domesticated animals may be collected in lagoons or ponds." These
impoundments are quite effective in providing a means by which PPCPs
contained in liquid wastes can find their way into groundwater.' Of particular concern are both the land application of manure and the collection of liquid wastes in lagoons or ponds associated with Confined Animal Feeding Operations."

residues in the aquatic system as a new emerging issue and researchers began to
investigate the occurrence and fate of pharmaceutical residues in the aquatic
environment, during drinking-water purification, and in drinking water samples.

Id. at 6. See also Huang et al., supra note 26, at 33 ("Land application of animal waste
provides routes for agricultural antibiotics to enter the aquatic environments, which may
eventually reach drinking water supplies").
91.
RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, supra note 27, at 1; Kinney et
al., supra note 27.
92. "About ninety percent of the approximately 2.5 million kg of antibiotics sold in
the United States are given as growth-promoting and prophylactic agents in subtherapeutic doses instead of being used to treat active infections, thereby lowering the
cost of animal care." Heberer et al., PharmaceuticalsDuring Bank Filtration,supra note
75, at 10. Accord Reynolds, Concern of Pharnaceuticalsin Driking Water, supra note
34, at 1 ("forty percent of antibiotics manufactured are fed to livestock as growth enhancers").

93.

Heberer et al., Pharmaceuticals During Bank Filtration, supra note 75, at 6.

Accord Davis, supra note 51, at 1-3.
94. "Researchers have shown that several classes of antibiotics (e.g., tetracyclines,
sulfonamides, macrolides and ionophores) are present in hog waste lagoons at concentrations as high as 0.7 mg/L." Carlson et al., supra note 27, at 4.
95. Heberer et al., PharnaceuticalsDuring Bank Filtration,supra note 75, at 10.
96. Benotti et al., supra note 49 at 597. See also, Carlson et al., supra note 27, at 7
("a wide range of antibiotics is present in most animal waste streams, either runoff
ponds, waste lagoons or manure stockpiles"); Heberer et al., PharnaceuticalsDuring
Bank Filtration,supra note 75, at 10; Masters, supra note 4, at 1.
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CURRENT MEANS OF PROTECTING FRESH WATER
RESOURCES
A.

COMMON LAW REMEDIES SOUNDING IN TORT

The word "tort" is derived from the Latin tortus, meaning bent or
crooked. Torts are private acts or civil wrongs in which an injured plaintiff seeks compensation from an allegedly responsible defendant. There
are four tort theories, each of which is potentially applicable to injuries
allegedly relating to exposure to PPCPs. It should be noted, however,
that application of any of the four theories, either individually or in combination with one another, will be dependent on the facts of a specific
case.
1. Trespass
There are three elements for establishing a claim under the theory of
trespass. First, the plaintiff must have been harmed." Second, the defendant's conduct must have caused the plaintiffs harm." Third, the defendant must have intentionally (a) entered land in the possession of the
plaintiff (or caused something or someone else to do so); (b) remained on
the plaintiffs land; or (c) failed to remove from the plaintiff's land "a
thing which he is under a duty to remove."" In the case of personal
property (trespass to chattels), an alternative third element is applicable
when the defendant intentionally interfered with the plaintiffs personal
property by (a) damaging the personal property; (b) depriving the plaintiff
of the use of the property for a substantial period of time; or (c) "dispossessing" the property from the plaintiff." With regard to the requirement
of intentionality, individuals are generally presumed to know the "natural

and probable consequences" of their actions."'
2. Nuisance
As with the theory of trespass, a nuisance claim contains three elements. First, the plaintiff's interest must be harmed."' Second, the defendant's conduct must have caused the plaintiffs harm." Third, the defen-

97. RESTATEMENT (SECOND) OF TORTS SS 158, 162 (1965). The plaintiff does not
have to show harm for the defendant to be liable for trespass. However, the plaintiff
would have to show harm to receive compensatory damages, though there are other
remedies, such as nominal damages, that do not require a showing of harm.
RESTATEMENT (SECOND) OF TORTS SS 901, 907 (1979).
98. RESTATEMENT (SECOND) OF TORTS §158 (1965).
99. Id. As noted in the Restatement, the protected property interest of the plaintiff
is the right of "exclusive possession and its physical condition of land." Id. S 157.

100.

Id. §§ 217-18.

101.
Francis v. Franklin, 471
discretion is presumed to intend
102.
RESTATEMENT. (SECOND)
103.
RESTATEMENT (SECOND)

U.S. 307, 311 (1985) ("A person of sound mind and
the natural and probable consequences of his act .
OF TORTS § 821D cmt. d (1979).
OF TORTS § 822 (1979).
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dant's intentional actions must be either a public or a private nuisance.
Public nuisances result where a defendant unreasonably interferes "with a
right common to the general public" including a significant interference
with public health, safety, peace, comfort, or convenience; additionally, a
defendant's actions may be a public nuisance when the conduct is proscribed by statute or ordinance." Private nuisances result where the defendant (a) substantially interfered with the plaintiffs use and enjoyment
of property or (b) caused the plaintiff harm."
3. Negligence
There are five elements to the theory of negligence, all of which must
be established to raise a claim against a defendant. First, the plaintiff
must have been harmed." Second, the evidence must show that the defendant's conduct caused the plaintiff's harm." Third, the defendant
must have owed a duty of reasonable care to the plaintiff."' Fourth, the
plaintiff must evidence that the defendant breached the duty of reasonable care." Fifth, the harm to the plaintiff resulting from the breach must
have been foreseeable."
The duty of reasonable care is particularly relevant. The standard of
care is frequently expressed as the question: What would a reasonably
prudent person have done? Professionals are usually held to a higher
standard of care than non-professionals because of both education and
licensing requirements."' Corporations, because of superior knowledge
regarding specific products, may also be held to a higher standard of care
than the general citizenry."'

104.

State v. H. Samuels Co., 211 N.W.2d 417, 421 (Wis. 1973) (holding that a viola-

tion of a noise ordinance may constitute nuisance); RESTATEMENT (SECOND) OF TORTS

§ 821B (1979).
105.
105.

RESTATEMENT (SECOND) OFTORTS
RESTATEMENT (SECOND) OF TORTS

6 821D
§ 281

(1979); Id.
(1965).

§

821D cmt. d.

106. Id.
107. Palsgraf v. Long Island R.R. Co., 162 N.E. 99, 102 (N.Y. 1928). Reasonableness
may be defined by permit conditions, by industry custom/practice, or by statute.
RESTATEMENT (SECOND) OF TORTS § 286 (1965). Violation of permit conditions or
other statutory or regulatory requirements is almost always negligence per se. Sammons
v. Ridgeway, 293 A.2d 547, 549 (Del. 1972) (holding that the violation of a statute is
negligence per se).
108. Palsgraf, 162 N.E. at 102.
109. Id. at 100.
110. E.g., Blair v. Eblen, 461 S.W.2d 370, 373 (Ky. 1970) (holding that a doctor is
under a duty to use that degree of care and skill which is expected of a reasonably competent doctor in the same class to which he belongs).
111. See, e.g., Binder v. Jones & Laughlin Steel Corp., 520 A.2d 863, 866-67 (Pa.
Super. Ct. 1987) (holding that manufacturer had an affirmative duty to warn of risk due
to its knowledge of the product's properties).
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4. Strict Liability
There are three elements to the theory of strict liability. The first two
are the same as for negligence, namely that the evidence must show that
the product harmed the plaintiff, and the defendant's conduct caused the
plaintiffs harm."' The third element requires a showing that the defendant either engaged in an "abnormally dangerous activity" or manufactured an inherently dangerous product."'
A number of factors must be considered in determining whether the
defendant's activities are abnormally dangerous. These include (a) a high
degree of risk or harm, (b) the gravity of the harm, (c) the possibility of
eliminating the risk with reasonable care, (d) whether the activity is in
common usage, (e) the appropriateness of the activity for the location
where it occurred, and (f) the value of the activity to the community.'" If
the defendant is engaged in an abnormally dangerous activity, the defendant may be held strictly liable for injuries resulting to the plaintiff irrespective of the degree of care exercised by the defendant."'
As suggested above, the defendant may also be strictly liable for injuries to the plaintiff resulting from manufacturing an inherently dangerous
product. Products may be inherently dangerous due to design defects,
manufacturing defects, or marketing defects."'
B.

PROTECTION OF SURFACE WATER QUALITY: THE CLEAN WATER

ACT
The Clean Water Act ("CWA") was intended to restore and maintain
the chemical, physical and biological integrity of the nation's water resources."' As Congress enacted it, the CWA imposes a number of requirements intended to achieve these objectives. Initially, states are authorized to designate water quality standards or allowable uses of rivers

112.
See RESTATEMENT (SECOND) OF TORTS
OF TORTS § 519 (1977).

S

430 (1965); RESTATEMENT (SECOND)

113. See Caporale v. C.W. Blakeslee & Sons, Inc., 175 A.2d 561, 564 (Conn. 1961)
(holding that construction under the circumstances was "intrinsically dangerous");
RESTATEMENT (SECOND) OF TORTS § 402A (1965); RESTATEMENT (SECOND) OF TORTS
§ 519 (1977).
114.
See RESTATEMENT (SECOND) OF TORTS § 520 (1977).
115. See Rylands v. Fletcher 118681 UKHL 1, [1861-18731 Eng. Rep. 1 (appeal taken
from Eng.) (mill owner who constructed a reservoir was liable without fault when the
reservoir failed and flooded an adjoining mine; mill owner was liability without fault for
collecting "anything likely to do mischief if it escapes"). See also Caporale, 175 A.2d at
564.
116. See Saupitty v. Yazoo Mfg. Co., 726 F.2d 657 (10th Cir. 1984) (holding that a
lawnmower as designed was inherently dangerous); Dunham v. Vaughn & Bushnell Mfg.
Co., 247 N.E.2d 401 (Ill. 1969) (holding that a hammer was inherently dangerous when
used as advertised); MacPherson v. Buick Motor Co., 111 N.E. 1050 (N.Y. 1916) (finding that defects in the manufacture of a motor vehicle rendered it inherently dangerous).
117. Clean Water Act, Pub. L. No. 92-500, 86 Stat. 816 (1972) (codified as amended
at 33 U.S.C. § 1251 et seq. (2006)).
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located within the state."' This designation may be in terms of maintainIng river water quality standards, in terms of allowable uses, or both."'
But these standards or designated uses, which are subject to EPA approval,' " must be based on the National Recommended Water Quality
Criteria."'
If a state chooses to utilize water quality standards, the standards must
include total maximum daily loads ("TMDLs") for those pollutants that
are amenable to maximum daily load measurement." As discussed below, TMDLs are an element of state water quality standards applicable to
the issuance of discharge permits.
Once water quality standards or designated uses have been approved,
implementation is carried out through the National Pollutant Discharge
Elimination System (NPDES) permit system.'' This system allows companies, governmental units, and other entities to obtain an NPDES permit for the discharge of effluent from a point source into "waters of the
United States.""' Absent an NPDES permit, such discharges are strictly
prohibited.'
NPDES permits contain specific provisions regarding the type of
waste treatment technology required and the type and concentration of
materials to be discharged.'" For existing facilities, the general requirement is Best Conventional Pollutant Control Technology ("BCT")." For
new facilities, the requirement is Best Available Technology.'"
C.

PROTECTION OF GROUNDWATER AND SURFACE WATER QUALITY:
THE SAFE DRINKING WATER ACT

The primary objective of the Safe Drinking Water Act ("SDWA") is
to identify, monitor, and control contaminants in drinking water." Congress also intended the SDWA to provide an enforcement mechanism,

118. See 40 C.F.R. S 130.0 (2012).
119. Jefferson Cnty v. Wash. Dep't of Ecology, 511 U.S. 700 (1994).
120. See WESTVACO v. EPA, 899 F.2d 1383 (4th Cir. 1990). Such standards or
designated uses may also be subject to EPA disapproval. Id.
121. 33 U.S.C.A. SS 1313-14 (West 2012).
122. 40 C.F.R. § 130.4 (2012).
123. 33 U.S.C.A S 1342.
124. 40 C.F.R. §§ 230.3(s), 230.12.
125. Id. § 230.12.
126. 33 U.S.C. § 1342(p)(3).
127. 40 C.F.R. S 125.3.
128. Id. The Environmental Protection Agency has issued New Source Performance
Standards mandating the use of "best available demonstrated control technology" for a
number of industrial categories. Id.
129. Safe Drinking Water Act (SDWA), Pub. L. No. 93-523, 88 Stat. 1660 (codified
as amended at 42 U.S.C. § 300f (2006)); Daniel J. Kucera, Safe Drinking Water Act, in
ENVIRONMENTAL LAw HANDBOOK 437, 439 (Thomas F.P. Sullivan ed., Government
Institutes 19th ed., 2007).
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the collection and dissemination of water-related information, and funding mechanisms to upgrade water supply systems.'"

As with many environmental statutes, implementation of the SDWA
is an example of cooperative federalism. States have primary enforcement authority once the EPA approves their state SDWA program."'
SDWA requirements focus primarily on public water systems. The National Primary Drinking Water Regulations, one of the primary enforcement mechanisms of the SDWA, apply to community water systems.'"
Noncommunity or transient water systems are smaller systems that usually rely on groundwater.
1. National Primary Drinking Water Regulations
The National Primary Drinking Water Regulations are health-based
standards for drinking water supplied by public water systems." These
regulations are without exceptions. They apply to contaminants that have
been determined to pose public health risks and are expressed in terms
of Maximum Contaminant Levels ("MCLs").' In general, "Best Available Technology" is required, though cost is taken into consideration "
The technology should result in a discharge as close as possible to the
Maximum Contaminant Level Goal ("MCLG").'"
Both MCLs and MCLGs must be based on human health effects, as
determined through risk assessments. In conducting such assessments,
the EPA is to utilize "the best available, peer-reviewed science and supporting studies conducted in accordance with sound and objective scientific practices"' and "data collected by accepted methods or best available methods (if the reliability of the method and the nature of the decision justifies use of the data)."'"
The process for establishing MCLGs is relevant vis-4-vis the PPCP
control options discussed in Section VI.'" With regard to MCLGs for
non-carcinogens,

using the methodology noted above, a substance-

130. Kucera, supra note 129, at 439-40.
131. Id. at 440.
132. Community water systems are systems having at least 15 taps or providing service
to at least 25 individuals. 42 U.S.C.A. § 300f(15).
133. 40 C.F.R. § 141.1 (2012). The National Primary Drinking Water Standards
include 85 standards divided into six categories: disinfectants, disinfection byproducts,
inorganic chemicals, microorganisms, organic chemical, and radionuclides. Id. §§
141.50-.55.
134. 42 U.S.C.A § 300g-1(b)(1). MCLs may also be expressed in terms of treatment
techniques if it is impossible to establish an MCL (i.e., difficulty in measuring or uncertainty regarding appropriate exposure limits). Id. § 300g-1(b)(7).
135. See id. § 300g-1(b)(4)(D).
136. Id. § 300g-1(b)(4)(B). MCLGs are health-based goals that do not take cost into
consideration. See id. §§ 300g-1(b)(1) to (4).
137.
See id. § 300g-1(b)(3)(A)(i).
138. Id. § 300g-l(b)(3)(A)(ii).
139. See RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, supra note 27 (See also
infra, note 243 with accompanying text.)

400

WATER LAW RE VIEW

Volume 15

specific Reference Dose ("RfD") is determined." In general, depending
on the availability of information about a specific substance, the RfD is
Level
Lowest-Observed-Adverse-Effect
by
dividing
calculated
("LOAEL")' or No-Observed-Adverse-Effect Level ("NOAEL")"? by an
Uncertainty Factor ("UF")." The MCLG is then determined by (a) multiplying the RfD by an assumed body weight of 70 kg, (b) dividing by an
assumed daily water consumption of 2 liters to determine Drinking Water Equivalent Level (DWEL) and (c) multiplying DWEL by an assumed
daily exposure attributed to the consumption of water."'
The SDWA also authorizes National Secondary Drinking Water
Regulations, which relate to the aesthetics of water (i.e., color, taste,
odor), rather than its safety."' The National Secondary Drinking Water
Regulations are not enforceable."

140. Reference Dose is defined as "[ain estimate of a daily oral exposure for a given
duration to the human population (including susceptible subgroups) that is likely to be
without an appreciable risk of adverse health effects over a lifetime. It is derived from a
BMDL [Benchmark Dose Levell, a NOAEL [No-Observed-Adverse-Effect Level], a
LOAEL [Lowest-Observed-Adverse-Effect Levell, or another suitable point of departure, with uncertainty/variability factors applied to reflect limitations of the data used."
Integrated Risk Information System (IRIS) Glossary, ENvTL. PROT. AGENCY,
http://www.epa.gov/iris/gloss8_arch.htm (last visited Feb. 9, 2011).
141.
Id. Lowest-Observed-Adverse-Effect Level is defined as "Itlhe lowest exposure
level at which there are statistically or biologically significant increases in frequency or
severity of adverse effects between the exposed population and its appropriate control
group." Id.
142. Id. No-Observed-Adverse-Effect Level is defined as the "highest exposure level
at which there are no statistically or biologically significant increases in the frequency or
severity of adverse effect between the exposed population and its appropriate control;
some effects may be produced at this level, but they are not considered adverse, nor
precursors to adverse effects." Id.
143. Id. "Uncertainty Factor" is defined as:

loine of several, generally 10-fold factors, used in operationally deriving the
RfD [Reference Dosel and RfC [Reference Concentration] from experimental
data. UFs are intended to account for (1) the variation in sensitivity among the
members of the human population, i.e., interhuman or intraspecies variability;
(2) the uncertainty in extrapolating animal data to humans, i.e., interspecies
variability; (3) the uncertainty in extrapolating from data obtained in a study
with less-than-lifetime exposure to lifetime exposure, i.e., extrapolating from
subchronic to chronic exposure; (4) the uncertainty in extrapolating from a
LOAEL rather than from a NOAEL; and (5) the uncertainty associated with
extrapolation from animal data when the database is incomplete.
Id.
144.

Regulating Public Water Systems and Contaminants Under the Safe Drinking

Water Act, ENVTL. PROT. AGENCY,

http://water.epa.gov/lawsregs/rulesregs/regulatingcontaminants/basicinformation.cfm
(last visited Feb. 9, 2011).
145. Kucera, supra note 129, at 445.
146. 40 C.F.R. § 143.1 (2012).
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2. The Unregulated Contaminant Monitoring Rule
The SDWA requires the EPA to both: (a) establish criteria for a
monitoring program for unregulated contaminants; and (b) publish a list
Based on information developed
of contaminants to be monitored."
through the monitoring program, the EPA is to evaluate and prioritize
unregulated contaminants for potential inclusion on the Contaminant
Candidate List discussed below." The Unregulated Contaminant Monitoring Rule lists conthminants that public water systems must monitor,
describes analytical methods of assessing these contaminants, and requires submission of monitoring and analysis results to the EPA for inclusion in the National Drinking Water Contaminant Occurrence Database." The rule also requires public water systems to notify their consumers of the results of the monitoring and analysis." The goal of the
Unregulated Contaminant Monitoring Rule is to ensure that sound science, not political influence, forms the basis for decisions regarding the
regulation of specific contaminants."
3. The Contaminant Candidate List
The SDWA also requires the EPA to publish a Contaminant Candidate List every five years."' This list must include contaminants that are
not currently subject to National Primary Drinking Water Regulations but
are known or anticipated to occur in public water systems." The SDWA
specifies three criteria for determining whether a contaminant may be a
candidate for regulation:
(i) The contaminant may have an adverse effect on the health of persons;
(ii) The contaminant is known to occur, or there is a substantial likelihood that the contaminant will occur in public water systems with a
frequency and at levels of public health concern; and
(iii) In the sole judgment of the Administrator, regulation of such contaminant presents a meaningful opportunity for health risk reduction for persons served by public water systems."'
4. The Surface Water Treatment Rule
The SDWA also contains a Surface Water Treatment Rule, which
requires systems using surface water or groundwater under the direct in147. Kucera, supra note 129, at 477.
148. Id.
149. Unregulated Contaminant Monitoring Rule, 64 Fed. Reg. 50,556 (Sept. 17, 1999)
(codified at 40 C.F.R. pt. 9, 141-42).
150. Kucera, supra note 129, at 457.
151.
See Safe Drinking Water Act, 42 U.S.C. S 300g-l(b) (2006).
152. Id. § 300g-1(b)(1)(B)(i).
153. Id.
154. Id. § 300g-l(b)(1)(A); see Kucera, supranote 129, at 447.
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fluence of surface water to disinfect and filter their water so that the following contaminants are.controlled at these levels: Cryptosporidium (99%
removal), Giardia lamblia (99.9% removal or inactivation), and viruses
(99.99% removal or inactivation).'
5. The Wellhead Protection Program
Amendments to the SDWA in 1986 enhanced the protection of underground sources of drinking water by authorizing the wellhead protection program.'" Under the SDWA as amended, states were required to
develop wellhead protection programs within three years and submit
them to the Administrator of the EPA for approval.'" The goal of the
wellhead protection program was to "protect wellhead areas . . . from

contaminants which may have any adverse effect on the health of persons
To encourage the states to develop wellhead protection programs,
Congress provided both an incentive and a disincentive. As an incentive,
the SDWA provided that the activities of federal agencies having an effect
on the wellhead protection area must comply with all requirements of the
states' wellhead protection programs." As a disincentive, the SDWA
provided that failure to develop an acceptable wellhead protection program would result in state ineligibility for certain federal funding to implement the wellhead protection program.H"
6. The Underground Injection Control Program
Protection of underground sources of drinking water also occurs
through the SDWA's Underground Injection Control Program
("UICP")."' Ongoing reliance on groundwater as a source of drinking
water supplies necessitated the creation of the UICP." Over eighty percent of community water systems rely on groundwater for all, or part of
their water supply."
With regard to well construction, the UICP both required permits
and established standards based on different classes of wells:
* Class I wells are used for injection of industrial nonhazardous liquids, municipal wastewaters, or hazardous
155. Surface Water Treatment Rule, 40 C.F.R. § 141.70 (2011); see also Safe Drinking Water Act § 300g-1(b)(2)(C).
156. Safe Drinking Water Act § 300h-7.
157. Id. § 300h-7(a).
158. "Wellhead protection areas" were defined as "the surface and subsurface area
surrounding a water well or wellfield, supplying a public water system, through which
contaminants are reasonably likely to move toward and reach such water well or wellfield
."

159.
160.
161.
162.
163.

Id.

S

300h-7(e).

Id. § 300h-7(h).
Id. § 300h-7(d).
Id. S 300h.
Kucera, supra note 129, at 474.
See id.
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wastes beneath the lowermost underground source of drinking water.
Class II wells are used for injection of fluids in connection
with conventional oil or natural gas production, enhanced oil
and gas production, and the storage of hydrocarbons which
are liquid at standard temperature and pressure.
Class III wells are used for injection of fluids associated with
the extraction of minerals or energy, including the mining of
sulfur and solution mining of minerals.
Class IV wells are used for injection of hazardous or radioactive wastes into or above underground source of drinking waters.
Class V wells include all injection wells that are not included
in Classes I-IV.
Class VI wells are used for injection of carbon dioxide."
7. The Biosolids Rule

The Clean Water Act Amendments of 1987 required the EPA to
promulgate regulations to protect public health and the environment
from adverse impacts associated with the disposal of biosolids (i.e., the
sludge from wastewater treatment plants). In 1993, the EPA published
these regulations, which became Title 40, Part 503 of the Code of Federal Regulations. As a result, the regulatory community commonly refers
to these as the "Part 503 Biosolids Rule.""
Of particular relevance to the issue of PPCPs in fresh water resources
is a portion of the Biosolids Rule relating to the application of biosolids
to land." Four general requirements are established under the Biosolids
Rule: (1) ceiling concentration limits for heavy metals;" (2) pollutant
164. 40 C.F.R. § 146.5 (2011). With regard to Class VI wells, see Federal Requirements Under the Underground Injection Control (UIC) Program for Carbon Dioxide
(CO,) Geologic Sequestration (GS) Wells, 75 Fed. Reg. 77, 230 (Dec. 10, 2010) (to be
codified at 40 C.F.R. pt. 124, 144-47).
165. 58 Fed. Reg. 9248 (Feb. 19, 1993) (as codified at CFR pt. 257, 403, 503).
166. Other portions of Part 503 apply to a variety of different uses and disposal techniques for biosolids. See generally OFFICE OF WASTEWATER MANAGEMENT, ENVTL.
PROT. AGENCY, A PLAIN ENGLISH GUIDE TO THE EPA PART 503 BIOSOLIDs RULE
(1994) [hereinafter EPA GUIDE TO PART 503 BIOSOLIDS RULE].

167. Ceiling concentration limits were established for arsenic, cadmium, chromium,
copper, lead, mercury, molybdenum, nickel, selenium and zinc. See EPA GUIDE TO
PART 503 BIOSOLIDs RULE, supra note 166, ch. 2 at 29-30. To establish these limits:
EPA conducted extensive risk assessments that involved identifying the chemical constituents in biosolids judged likely to pose the greatest hazard, characterizing the most likely exposure scenarios, and using scientific information and
assumptions to calculate concentration limits and loading rates (amount of
chemical that can be applied to a unit area of land). IHowever, there] have
been substantial advances in risk assessment since then, and there are new concerns about some adverse health outcomes and chemicals not originally considered. Because of the diversity of exposed populations, environmental con-
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loading rate limits; (3) pathogen control requirements;" and (4) vectorattraction reduction requirements.
For land disposal to be permitted, all biosolids must comply with the
ceiling concentration limits for heavy metals. There are a number of options available to fulfill the other three requirements. These options are
based on the characteristics of both the biosolids and the land to which
Once biosolids have been applied to
the biosolids are to be applied.'
land, an ongoing monitoring program is required."'
D.

PROTECTION OF GROUNDWATER AND SURFACE WATER QUALITY
BY REGULATiNG HAZARDOUS SUBSTANCES AND WASTES: THE
RESOURCE CONSERVATION AND RECOVERY ACT

One of the primary statutes dealing with hazardous substances and
wastes is the Resource Conservation and Recovery Act ("RCRA"), which
established a program for the "cradle-to-grave" management of hazardous

ditions, and agricultural practices in the United States, it is important that nationwide chemical regulations be based on the full range of exposure condi-

tions that might occur. Furthermore, there is a need to investigate whether the
biosolids produced today are similar in composition to those used in the original assessments.
COMM. ON ToxICANTS AND PATHOGENS IN BIOSOLIDS APPLIED TO LAND, supra note

43, at 2, 12. This led the National Research Council to recommend:
[A] new national survey of chemicals in biosolids should be conducted. EPA
should review available databases from state programs in designing a new survey. Other elements that should be included in the survey are an evaluation of
the adequacy of detection methods and limits to support risk assessment; consideration of chemical categories, such as odorants and pharmaceuticals, that
were not previously evaluated ....
Id. at 12 (emphasis added).
168. "In contrast to the chemical standards, the pathogen standards are not risk-based
concentration limits for individual pathogens but are technologically based requirements
aimed at reducing the presence of pathogens and potential exposures to them by treatment or a combination of treatment and use restrictions." COMM. ON ToxICANTS AND
PATHOGENS IN BIOSOLIDs APPLIED TO LAND, supra note 43, at 2. In fact, with regard
to pathogens, the National Research Council has recommended use of improved risk
assessment method: "Risk-assessment methods for chemicals and pathogens have advanced over the past decade to the extent that (1) new risk assessments should be conducted to update the scientific basis of the chemical limits, and (2) risk assessments
should be used to supplement technological approaches to establishing regulatory criteria for pathogens in biosolids." Id. at 4.
169. Vectors are typically flies and rodents. Id. at 2.
170. The options include the Exceptional Quality option, the Pollutant Concentration

option, the Cumulative Pollutant Loading Rule option and the Annual Pollutant Loading
Rate option. These requirements were based on a comprehensive risk assessment. EPA
GUIDE TO PART 503 BIOSOLIDs RULE, supra note 166, at 30-40.

171.

Monitoring must include pollutants, pathogen densities (fecal coliform, salmo-

nella, viable helminth ova and enteric virus) and vector attraction reduction.
GUIDE TO PART 503 BiosOLIDS RULE, supra note 166, at 47-49.

See EPA
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substances and waste."' One of RCRA's goals, as expressed in Subtitle A,
is to protect human health and the environment from the hazards posed
by waste disposal."' Other goals include the reduction or elimination of
the amount of waste generated (including hazardous waste), and the
proper management of such waste to protect human health and the environment."'
Subtitle C of RCRA created a hazardous waste management program.' A waste is considered "hazardous" if it is a solid waste, defined
as:
[Any garbage, refuse, sludge from a waste treatment plant, water supply
treatment plant or air pollution control facility and other discarded material, including solid, liquid, semisolid, or contained gaseous materials
resulting from industrial, commercial, mining and agriculture activities
and from community activities but does not include solid or dissolved
material in domestic sewage, or solid or dissolved materials in irrigation
return flows or industrial discharges which are point sources subject to
permits under section 402 of the Federal Water Pollution Control Act,
as amended, or source, special nuclear, or byproduct material as defined by the Atomic Energy Act of 1954, as amended (68 Stat. 923)."'
Certain wastes are specifically excluded from the definition of solid
waste, including "(a) any mixture of domestic sewage and other wastes
that passes through a sewer system to a publicly owned treatment works
and (b) industrial wastewater discharges that are point source discharges
under the Clean Water Act."'
Waste is considered hazardous if it is:
any solid waste, or combination of solid wastes, which because of its
quantity, concentration, or physical, chemical, or infectious characteristics may (A) cause, or significantly contribute to an increase in mortality
or an increase in serious irreversible, or incapacitating reversible illness;
or (B) pose a substantial present or potential hazard to human health or
the environment when improperly treated, stored, transported, or disposed of, or otherwise managed."

172. Resource Conservation and Recovery Act of 1976 (RCRA; Solid Waste Disposal
Act), Pub. L. No. 94-580, 90 Stat. 2795 (codified as amended at 42 U.S.C. §§ 69016992k (2006)); David R. Case, Resource Conservation and Recovery Act, in ENVTL.
LAw HANDBOOK 133, 134 (Thomas F.P. Sullivan ed., Government Institutes 19th ed.

2007).
173.

42 U.S.C. § 6902(a).

174.

Id.

175.

Id. §§ 6921-6931.
Id. § 6903(27).
Case, supra note 172, at 138.
42 U.S.C. § 6903(5).

176.

177.
178.
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This statutory language gives the EPA broad authority to define hazardous wastes through regulation. Applicable regulations establish several
lists of hazardous wastes: '"
* The "F" list - hazardous wastes from nonspecific sources
(e.g., spent nonhalogenated solvents, such as toluene or
methyl ethyl ketone).
* The "K" list - hazardous wastes from specific sources (e.g.,
petroleum refining wastes or bottom sediment sludge from
the treatment of wastewaters by the wood preserving industry).
* The "P" list - chemicals considered "acutely" hazardous irrespective of concentration (e.g., nitric oxide).
* The "U" list - chemicals considered hazardous at higher concentrations (e.g., acetone)
Christenson notes that, "Islince most hazardous pharmaceuticals are
on the P-list or U-list, health-care facilities focus primarily on these
lists.
1. The Mixture Rule
In addition, the "mixture rule" provides that a mixture of a listed
hazardous waste and a solid waste must also be considered a hazardous
waste."' This rule may not apply if (a) the mixture does not exhibit the
characteristics for which the waste was considered hazardous (ignitability,
corrosivity, reactivity or toxicity); (b) the mixture is regulated under the
Clean Water Act; or (c) the mixture contains only de minimis quantities
of hazardous wastes.'
2. Categories of Generators
Hazardous waste generators are regulated depending on the amount
of waste they generate each month." There are three categories:
* Large quantity generators (LQG, generators of more the
1,000 kilograms of hazardous waste per month)
* Small quantity generators (SQG, generators of between 100
and 1,000 kilograms of hazardous waste per month)

179. 40 C.F.R. S 261.31, 261.32 (2012); id. pt. 273; Case, supra note 172, at 141-42.
180. Teirney Christenson, Comment, Fish on Morphine: Protecting Wisconsin's
Natural Resources Through a Coinprehensive Plan for ProperDisposal of Pharmaceuticals, 2008 Wis. L. REV. 141, 149 (2008) (citing Christian G. Daughton, Cradle-to-Cradle
Stewardship of Drugs for Minimizing Their EnvironmentalDisposition While Promoting Human Health. II. Drug Disposal, Waste Reduction, and Future Directions, 111
ENvTL. HEALTH PERSP. 775, 782 (2003)).

181.
182.
183.

40 C.F.R. § 261.3(a)(2); Case, supra note 172, at 145.
40 C.F.R. § 261.3.
Id. pt. 260 (1987); see Case, supra note 172, at 152-53.
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Conditionally exempt small quantity generators (CESQGs,
generators of less than 100 kilograms of hazardous waste per
month)
Under RCRA, hazardous waste generators must comply with regulations concerning record keeping and reporting, observe waste accumulation time limits, and comply with storage requirements.'
3. The Uniform Hazardous Waste Manifest System
Generators of hazardous wastes, transporters of such wastes, and operators of treatment, storage, and disposal facilities ("TSDFs") must also
comply with the Uniform Hazardous Waste Manifest System." This System requires the use of a manifest process to track hazardous waste from
its point of origin to its ultimate point of treatment or disposal (i.e., "cradle to grave")." Transporters of hazardous waste must also meet reFor exquirements established by the Department of Transportation.'
ample, regulations implementing the Hazardous Materials Transportation
Act require (a) labeling, (b) placarding, (c) proper containers for hazardous materials, and (d) the development of emergency (spill) response
procedures."
4. Treatment, Storage and Disposal Facilities
Requirements for TSDFs are also established under RCRA. A permit is required to construct and operate a TSDF." The permit contains
specific operating standards and requirements applicable to the TSDF.'"
The operator of a TSDF must demonstrate financial responsibility (in
case of accidents) as well as the capability to close the TSDF in accorIn terms of remediation and corrective
dance with EPA regulations.'
actions that might be required at a TSDF, the owner or operator is responsible for investigating and, when necessary, remediating releases
from their facilities.
RCRA contains a number of specific limitations and prohibitions.
Bulk (non-containerized) hazardous liquid waste is prohibited from disposal in any landfill.'" There are also severe restrictions on the disposal

184.
185.
186.
187.
188.
189.
190.
191.
192.
193.

Case, supra note 172, at 150.
40 C.F.R. § 262.20; Case, supra note 172, at 150.
Case, supra note 172, at 150.
Id. at 134.
Id.
40 C.F.R. § 264.1.
Id.
See Id. SS 264.144-.145, 264.147; see also Case, supra note 172, at 161.
Case, supra note 172, at 170.
40 C.F.R. § 264.314(a).
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of containerized hazardous liquid waste." Land disposal of specific
highly hazardous waste was phased out between 1986 and 1990.'"
RCRA also establishes minimum technological standards for new
landfills and surface impoundments. Requirements include: (a) double
liners, (b) a leachate collection and treatment system, (c) groundwater
monitoring, and (d) in general, the use of "Best Demonstrated Available
Technology."'
5. The Universal Waste Rule
In 1995, the EPA promulgated regulations to streamline the management of certain types of commonly occurring hazardous wastes.'
These wastes (known as "universal wastes") included batteries, certain
types of lamps (e.g., containing mercury), mercury-containing equipment
(e.g., thermostats), and certain types of pesticides.' Concluding that the
"current RCRA regulations have been a major impediment to national
collection and recycling campaigns for these wastes,"'" the Universal
Waste Rule ("UWR")" was promulgated to "facilitate Itheir] environmentally-sound collection and increase the proper recycling or treatment" of
such wastes."
To achieve these goals, the UWR allowed for longer storage of covered wastes, reduced recordkeeping requirements, and simplified the
procedure for recycling such wastes."' Transportation was facilitated by
exempting the transport of wastes included within the UWR from the
manifest requirements discussed above."'
6. State Implementation
The EPA encouraged states to assume responsibility for RCRA's hazardous waste program in part by providing financial assistance."' At the
present time, all but two of the states have been granted authority to implement the RCRA program.'
194.

Id. § 264.314(b)-(c).

195.

Case, supra note 172, at 164-65.

196. 40 C.F.R. S 264.301; Case, supra note 172, at 164-65.
197. Universal Waste Rule (Hazardous Waste Management System; Modification of
the Hazardous Waste Recycling Regulatory Program), 60 Fed. Reg. 25492 (May 11,
1995) (codified at 40 C.F.R. §§ 9, 260-66, 268, 270, 273).
198. See 40 C.F.R. § 273.1 (2005).
199. Universal Waste Rule, 60 Fed. Reg. at 25492.
200. 40 C.F.R. § 273.
201. Universal Waste Rule, 60 Fed. Reg. at 25492.
202. Id. at 25495, 25498, 25502.
203. Id. at 25501.
204. Resource Conservation and Recovery Act (RCRA) § 6947.
205. It appears that Alaska and Iowa have not been granted authority to implement
the RCRA program. See Environmental Protection Agency, Wastes-Laws & Regulations-RCRA State Authorization: State Authorization Federal Register Notices and Authorization Activity, Alaska State Report (2011), http://%ww.epa.gov/osw/lawsregs/state/stats/ak.pdf (showing rule package not submitted by Alaska as of December
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PROTECTION OF GROUNDWATER AND SURFACE WATER QUALITY
BY REGULATING TOXIC SUBSTANCES: THE TOXIC SUBSTANCE
CONTROL ACT

In 1971, the Council on Environmental Quality ("CEQ") recommended comprehensive legislation to identify and control chemicals
whose manufacture, processing, distribution, use, and/or disposal was
potentially dangerous and not adequately regulated under other environmental statutes."' The resulting legislation, the Toxic Substances Control
Act ("TSCA"), was signed into law by President Ford on October 11,
1976."'
Title I of TSCA focuses on the control of toxic substances. Manufacturers and processors are required to conduct tests of existing chemicals
if (a) the manufacture, distribution, processing, use or disposal of the
chemicals "may present an unreasonable risk of injury to health or the
environment"; (b) the chemicals are or will be produced in substantial
quantities and the potential for environmental release or human exposure
is substantial or significant; and (c) existing data is inadequate to predict
the effects of human exposure and environmental releases." The required testing may be based on risk triggers (chemical toxicity, etc.), exposure triggers (long-term, low-level exposure), or both."' Chemicals
known or suspected to be carcinogenic, mutagenic, or teratogenic are to
be assigned a higher priority for testing.
1. The Inventory
The EPA is required to develop and maintain an inventory of all
chemicals, or categories of chemicals, manufactured or processed in the
United States." All chemicals not on the Inventory are, by definition,
"new" and are subject to the Pre-Manufacture Notification requirements,
as discussed below."
In 2008, the EPA initiated a phased, multi-year program to obtain
health and safety information from manufacturers and processors of in-

31, 2011), Iowa State Report (2011), http://w-vw.epa.gov/osw/ laws-regs/state/stats/ia.pdf
(showing rule package not submitted by Iowa as of December 31, 2011).
206. This recommendation was contained in the CEQ report Toxic Substances
(1971).
SUMMARY

Linda Schierow, Toxic Control Substances Act, in ENVIRONMENTAL LAVS:
OF ENVIRONMENTAL

LAws ADMINISTERED

BY THE EPA 87, 88 (2010),

http://www.fas.org/sgp/crs/misc/RL30798.pdf.
207. Toxic Substance Control Act (TSCA), Pub. L. No. 94-469, 90 Stat. 2003 (codified as amended at 15 U.S.C. §§ 2601-1692 (2006)); Stanley W. Landfair, Toxic Substance Control Act, in ENVIRONMENTAL LAw HANDBOOK 607, 607 (Thomas F.P. Sulli-

van ed., Government Institutes 19th ed. 2007).
208. Toxic Substance Control Act § 2603; Landfair, supra note 207, at 644.
209. Landfair, supra note 208, at 644.
210. See id. at 643.
211. Toxic Substance Control Act § 2607(b)(1).
212. See id. §2607(b).
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organic, high-production volume ("HPV") chemicals."' Such information
on 2,200 organic chemical HPV chemicals has been obtained by the

EPA."
2. Pre-Manufacture Notification
With limited exceptions, manufacturers, importers, and processors of
chemicals not listed in the inventory are required to notify the EPA at
least ninety days prior to producing a new chemical product into the
United States.2" The EPA then has forty-five days to evaluate the potential risk posed by the new chemical product.2 ' If the EPA determines that
the new chemical product presents or will present an unreasonable risk of
injury to human health or the environment, then requirements to protect
against such risks must be promulgated.
If data are inadequate to make
an informed judgment, the EPA may prohibit or limit the use of the new
chemical product until sufficient information has been submitted.

3. Regulatory Controls
The TSCA requires the EPA to regulate "the manufacturing, processing, distribution . . . , use, land) disposal of a chemical" if it "will present

an unreasonable risk of injury to health or the environment."' This authority allows the EPA to: (a) prohibit or limit the amount of production
or distribution of a chemical; (b) prohibit or limit the production or distribution of a chemical for a particular use; (c) limit the volume or con-

centration of the chemical produced; (d) prohibit or regulate the manner
or method of commercial use; (e) require warning labels and/or instructions on containers or products; (f) require notification of the risk of injury to distributors and (to the extent possible) consumers; (g) require
record-keeping by producers; (h) specify disposal methods; and (i) require replacement or repurchase of products already distributed.' However, the EPA is to exercise this authority only "to the extent necessary to
protect adequately" against a risk."' Furthermore, the EPA is to use the
"least burdensome" regulatory approach, even when unreasonable risks
are being controlled.?

213. High Production Volume (HPV) Challenge Program, ENVTL. PROT. AGENCY,
http://mw.epa.gov/hpv (last updated Jan. 26, 2012).
214. Id.
215. Toxic Substance Control Act S 2604(a)(1)(B).
216. Id. §2604(e)(1)(B).
217. Id. §2604(e)(1)(A).
218. Id.
219. Id. §2605(a).
220. Id.
221.

Id.

222.

Id.
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4. Imminent Hazards
The TSCA also authorizes the EPA to take emergency action through
federal courts to control a chemical substance or mixture that presents an
imminent and unreasonable risk of serious, widespread injury to human
health or the environment.'
F.

PROTECTION OF SPECIES: THE ENDANGERED SPECIES ACT

Perhaps the best known of the federal species protection statutes, the
Endangered Species Act ("ESA")" essentially prohibits any federal
agency from taking any action (including destruction of "critical habitat")
that would jeopardize the continued existence of a threatened or endangered plant or animal species. As more fully discussed below, the ESA
also prohibits all parties (both public and private) from undertaking actions that would result in the "taking" of a threatened or endangered species."
The purposes of the ESA are "to provide a means whereby the ecosystems upon which endangered species and threatened species depend
may be conserved, land] to provide a program for the conservation of
such endangered species and threatened species[."' In order to achieve
these goals, Congress established the policy that "all Federal departments
and agencies shall seek to conserve endangered species and threatened
species and shall utilize their authorities in furtherance of the purposes of
this chapter.""' In essence, the ESA was intended to protect threatened
and endangered species virtually irrespective of the cost of the protection.'
1. "Taking" Endangered Species
With limited exceptions, Congress prohibited the "taking" of an "endangered"' plant or animal species.' Fish and Wildlife Service regula223. Id. § 2606(b)(1).
224. See generally Endangered Species Act (ESA), Pub. L. No. 93-205, 87 Stat. 884
(codified as amended at 16 U.S.C. §§ 1531-1544 (2006)).
225. Endangered Species Act § 1538(a)(1).
226. Id. § 1531(b).
227. Id. § 1531(c)(1).
228. See Tennessee Valley Auth. v. Hill, 437 U.S. 153 (1978) (holding that the protection of the endangered snail darter under the ESA could preclude completion of a
water project).
229. Endangered species are defined as "any species which is in danger of extinction
throughout all or a significant portion of its range other than a species of the Class Insecta determined by the Secretary to constitute a pest whose protection under the provisions of this chapter would present an overwhelming and overriding risk to man." Endangered Species Act § 1532(6).
230. In relevant part, the ESA provides that "with respect to any endangered species
of fish or wildlife listed pursuant to ... this title it is unlawful for any person subject to
the jurisdiction of the United States to ... (B) take any such species within the United
States or the territorial sea of the United States ... or (G) violate any regulation pertain-
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tions extending these provisions to "threatened""' species were sustained
when challenged as a reasonable and permissible interpretation of the
ESA."* The Secretary of the Interior must designate critical habitat concurrent with the determination that a species is endangered or threatened.'
With regard to the "taking" of an endangered or threatened species,
the definition of "take" is noteworthy. "The term 'take' means to harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct." To conclude that the definition
of "take" is quite broad would be an understatement. For example, registration of a pesticide by the EPA was considered a "taking" when endangered species were poisoned by the pesticide.' Forest management practices of the Forest Service, which resulted in harm to an endangered species, constituted a "taking" in Sierra Club v. Lyng."
2. Interagency Coordination
Federal agencies are required to insure that agency actions are not
likely to jeopardize the continued existence of a threatened or endangered species." Such agencies are also required to insure that agency
actions do not result in the destruction or adverse modification of critical
ing to such species or to any threatened species of fish or wildlife listed pursuant to ...
this title." Id. S 1538(a)(1). Furthermore, "with respect to any endangered species of
plants listed pursuant to ... this title, it is unlawful for any person subject to the jurisdiction of the United States to ... (B) remove and reduce to possession any such species
from areas under Federal jurisdiction; maliciously damage or destroy any such species
on any such area; or remove, cut, dig up, or damage or destroy any such species on any
other area in knowing violation of any law or regulation of any State or in the course of
any violation of a State criminal trespass law ... or (E) violate any regulation pertaining to
such species or to any threatened species of plants listed pursuant to ... this Act...." Id. S
1538(a)(2).
231. Threatened species are defined as "any species which is likely to become an
endangered species within the foreseeable future throughout all or a significant portion
of its range." Id. S 1532(20).
232. Sweet Home Chapter of Comts. for a Great Oregon v. Lujan, 806 F. Supp. 279
(D.D.C. 1992), aRld sub nom Sweet Home Chapter of Comts. for a Great Oregon v.
Babbitt, 1 F.3d I (D.C. Cir. 1993), modified, 17 F.3d 1463 (D.C. Cir. 1994), rev'd,515
U.S. 687 (1995).
233. In making a determination regarding the designation of critical habitat, the Secretary shall designate critical habitat ... on the basis of the best scientific data available and
after taking into consideration the economic impact, and any other relevant impact, of
specifying any particular area as critical habitat. The Secretary may exclude any area
from critical habitat if he determines that the benefits of such exclusion outweigh the
benefits of specifying such area as part of the critical habitat, unless he determines,
based on the best scientific and commercial data available, that the failure to designate
such area as critical habitat will result in the extinction of the species concerned. Endangered Species Act § 1533(b)(2).
234. Id. § 1532(19).
235. Defenders of Wildlife v. Adm'r EPA, 882 F.2d 1294, 1303 (8th Cir. 1989).
236. Sierra Club v. Lyng, 694 F. Supp. 1260, 1263 (E.D. Tex. 1988), aIId in part,
vacatedinpartsub nom, Sierra Club v. Yeutter, 926 F.2d 429, 439 (5th Cir. 1991).
237. Endangered Species Act S 15 3 6(a)(2).
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habitat.' In this context, "agency action" includes: (a) actions authorized
by a federal agency (e.g., through the issuance of permits or licenses); (b)
actions funded by federal agencies; and, (c) actions undertaken by the
agency itself."
In order to fulfill this requirement, agencies are required to "use the
best scientific and commercial data available."" Agencies are also required to act "in consultation with and with the assistance of" the Secretary of the Interior."'

IV. ALTERNATIVE STRATEGIES
As an alternative to a regulatory approach, there are a number of
source control possibilities that could be utilized to address the presence
of PPCPs in fresh water resources."' These possibilities fall generally into
six categories: (1) drug design; (2) drug delivery; (3) drug marketing; (4)
drug dispensing; (5) drug disposal/recycling; and (6) drug alternatives."
While these categories focus primarily on pharmaceuticals, they apply
equally to personal care products and the full array of PPCPs previously
identified.'"

238. Id.
239. Id.
240. Id.
241.
Id.
242. The need for source control has been stressed in a number of studies. See, e.g.,
the recommendations of a 2008 study by the School of Public Health and Health Services at The George Washington University included:
An emphasis on controlling the discharge of contaminated water at the source,
rather than treatment at the point of use. This would be safer for the environment, while reducing the burden on downstream drinking water treatment
plants.
RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, supra note 27, at 6 (citing U.S. ENVTL.
PROT. AGENCY, SOURCE WATER PROTECTION,

http://cfpub.epa.gov/safewater/sourcewater/index.cfm,

emphasis added). See also Keith

J. Jones, Endocrine Disruptors and Risk Assessment: Potential for a Big Mistake, 17
VILL. ENVTL. L.J. 357, 386 (2006) ("It might be more feasible to ban the use of an endocrine disruptor or otherwise prevent it from reaching source water (e.g., source water
protection programs) rather than try to remove it from drinking water.").
243. The structure of this section and the concepts described herein are based on
Christian G. Daughton, Cradle-to-Cradle Stewardship of Drugs for Minimizing Their
Environmental Disposition While Promoting Human Health. I. Rationale for and Avenue Toward a Green Pharmacy, Ill ENVIRONMENTAL HEALTH PERSPECTIVES 757

(2003) [hereinafter Daughton, Rationale for and Avenues toward a Green Pharmacy]
and Christian G. Daughton, Cradle-to-Cradle Stewardship of Drugs for Minimizing
Their EnvironmentalDisposition While Promoting Human Health. II DrugDisposal,
Waste Reduction, and Future Directions,111 ENVIRONMENTAL HEALTH PERSPECTIVES

775 (2003) [hereinafter Daughton, DrugDisposal, Waste Reduction, and Future Directionsj. See also the section on "source water protection" in Snyder et al., supra note 48.
244. See Masters, supra note 4.
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A.

DRUG DESIGN

The environmental impacts of drug use, such as the excretion of
PPCPs in both human and animal wastes, should be considered as new
drugs are being designed or formulated. While maintaining or improving
therapeutic efficacy, the chemical structure, properties, and formulation
(combinations of active and inactive ingredients) of new drugs could focus
on "maximizing their susceptibility to biodegradation, photolysis, or other
physicochemical alterations to yield innocuous end products.""
Wennmalm and Gunnarsson described the need for such an approach:
I]It appears urgent that future drugs not be persistent. Presently, several frequently used drugs have half-lives in surface water exceeding one
year or more. Residues of such drugs may reach concentrations in surface or ground water near urban areas of 100 nanograms/litre or more
before a kinetic balance between supply of new drug residues from sewage treatment plant effluents and biodegradation in the aquatic medium
has been reached. Such high concentrations are not readily eliminated
in processes aimed at purifying the water to be drinkable. Thus, significant concentrations of bioactive drug residues may appear in drinking
water.""
In this context, it should be noted that the U.S. Food and Drug Administration mandates environmental risk assessments for new pharmaceuticals having a predicted environmental concentration of more than
one micrograms per liter."'
It would be possible to design drugs to improve the physiologic sorption characteristics of the drug. This would result in a reduction in the
amount of the drug ultimately excreted. This possibility is "being pursued on many fronts....
Daughton notes that the "advancing 'oinnics' revolution"' could lead
to the design of drugs that specifically target certain groups of patients.
This could have the effect of reducing the use of drugs having similar
245. Daughton, Rationale for and Avenues toward a Green Pharmacy, supra note 243,
at 765.
246. Wennmalm & Gunnarsson, supra note 42, at 295-96 (citing Ettore Zuccato et al.,
Environmental Loads and Detection of Pharmaceuticals in Italy, PHARMACEUTICALS IN

THE ENVT. 23-24 (K. Kilmmerer ed., Springer Verlag 2001)).
247. Snyder et al., supra note 48, at 34.
248. Daughton, Rationale for and A venues Toward a Green Pharmacy, supra note
244, at 765 (citing Joe Alper, Breaching membranes, 296 SCIENCE 838 (2002)) (regarding the creation of in situ synthetic transporters as well as work by XenoPort, Inc. of
Santa Clara, California regarding "better drug design to accommodate existing membrane transporters ... ).
249. This would include genomics (the study of genes and their functions), proteomics
(the study of proteins and their functions), glycomics (study of the structure and function
of sugars and saccharides) and metabolornics (the study of metabolites and their functions). See generally -Omes and -oznics Glossary & Taxonomy: Evolving Terminologv
for

Emerging

Technologies,

CAMBRIDGE

HEALTHTECH

http://www.genomicglossaries.com/content/omes.asp (last updated Sept. 12, 2011).
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therapeutic effects by the general population.' If use of drugs resulting
in the excretion of PPCPs by the general population were reduced, then
the quantity of PPCPs entering fresh water resources would also be reduced.
Other drug design possibilities could include the development of
drugs that maintain their therapeutic effectiveness despite substantially
reduced dosage levels" as well as the development of "smart" drugs that
"better emulate the nonanthropocentric, native chemistries of natural
products.""
B.

DRUG DELIVERY

The first step in the drug delivery system identified by Daughton as
playing a role vis-4-vis PPCPs in fresh water resources is the prescribing
of drugs.' Both physicians and patients need to be better informed of the
consequences of using specific drugs," particularly both the "medical and
environmental consequences of overprescribing medications."'
Numerous studies have shown that "the therapeutically effective dose
for many drugs can be significantly lower than that initially recommended
by the manufacturer."' In fact, Cunningham et al. have noted, "Itihe
preferred safety profile for human pharmaceuticals is that the desired
therapeutic response is the lowest effect observed (i.e., at the lowest
dose)." " With regard to drugs whose use results in the excretion of
PPCPs, lowering the dosage to the therapeutically effective level, rather
than the level recommended by the manufacturer, could have the result
of reducing the quantity of PPCPs entering fresh water resources.'
250.
243, at
251.
252.
253.
254.
actions

Daughton, Rationale for and Avenues Toward a Green Pharmacy, supra note
765.
Id. at 766.
Id.
Id. at 766-67.
Wennmalm and Gunnarsson describe such an approach in Sweden as well as
taken by the Stockholm County Council to implement it:

Despite the fact that pharmaceuticals may have adverse environmental effects,
no information on such effects is easily available to prescribing doctors. We
have developed a model for easy but accurate evaluation of the environmental
effects of drugs, aimed at helping doctors to make an environmentallyconscious selection between medically-equivalent drugs with different environmental impacts. Health care professionals have expressed much interest in the
classification system and the Stockholm County Council has decided that the
environmental score of each pharmaceutical obtained in the classification shall
be one variable for consideration when its list of recommended pharmaceuticals is revised.
Wennmalm, & Gunnarsson, supra note 42, at 294-95.
255. Daughton, Rationale for and Avenues Toward a Green Pharmacy, supra note
243, at 766.
256. Id. at 767.
257. Cunningham et al., supra note 42, at 43.
258. Cunningham et al. state:
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The same result could be achieved through more precise formulation
and dosing of drugs."' Related to this would be "individualization of therapy," which would require drug manufacturers to "provide the medical
community with more easily implementable information (and requisite
unit doses) to tailor drug dosages for the individual . . .""
The development of alternative drug delivery mechanisms is another
suggested means of improving the efficiency of drug use. This could include "better targeted delivery routes (e.g., expanding the utility of pulmonary and transdermal/mucosal delivery), mechanisms of release (e.g.,
rapid-dissolving formulations, controlled release), and mechanisms for
delivery of drugs to the target (e.g., antibody-linked drugs; in situ implants)."2"
With regard to the delivery of drugs, the role of patient education
cannot be overstated. As noted by Daughton, it is quite common for patients to "fail to finish their courses of medication. . . ."'

As a result,

unused-and perhaps outdated-drugs accumulate and eventually require
disposal. If patients completed courses of medication as prescribed, the
quantity of drugs inappropriately disposed of would be reduced. This
could reduce the quantity of PPCPs entering fresh water resources.
Of equal importance is education of the medical community regarding both appropriate dosages of specific drugs and appropriate disposal
mechanisms. Daughton advocates the use of continuing education programs involving both the medicine and environmental science to teach
the importance of "cradle-to-cradle stewardship" of medications."
C.

DRUG MARKETING

AA noted above, patient education is a critical factor. The importance
of the role of drug marketing in educating both the patient and the public
cannot be overstated. For example, Daughton notes that the packaging of
both over-the-counter (nonprescription) and prescription drugs in the
United States does not provide guidance for the disposal of any unused
For a given use rate by the population, only low production volumes are
needed for potent pharmaceuticals. For the same population use rate, a high
therapeutic dose requires more production. So, the total amount of an API
lactive pharmaceutical ingredient) entering the environment is generally inversely correlated to its potency.
Id. at 44
259. Daughton, Rationale for and A venues Toward a Green Pharmacy, supra note
243, at 767.
260. Daughton notes that "individualization of therapy" is particularly relevant with
regard to long-term maintenance drugs. Id.
261. Id. (citing Mona Mort, Multiple Modes of Drug Delivery, 3 MODERN DRUG
DISCOVERY 30 (2000)).
262. Id. at 768 (citing Daughton, Drug Disposal, Waste Reduction, and Future DirecLions, supra note 243).
263. Daughton, Rationale for and Avenues Toward a Green Pharmacy, supra note
243, at 768.

Issue 2

PHARMACEUTICALS AND PERSONAL CARE PRODUCTS

417

portion of the medication? Guidance may also be missing regarding the
ingestion of different drugs having the same mechanism of action or the
same drug from different sources, both of which may result in a cumulative dose in excess of therapeutic requirements.' This problem may be
exacerbated by different drugs having a similar name or appearance.'
With regard to the disposal of drugs, both the size and integrity of
drug packaging may play a role. Daughton notes, for example, that a
broader selection of package sizes could result in a reduction in the quantity of drugs that are ultimately discarded.' This quantity could also be
reduced if improved packaging extended the shelf-life of drugs."'
Finally, the role of drug advertising must be considered. Such advertising substantially influences consumer decisions regarding the use of
both over-the-counter (nonprescription) and prescription drugs. Different types of advertising may also influence the medical community. Because of this, Daughton argues that such advertising should "include information for the public regarding the proper disposition of unused
products and the imperative for environmental stewardship."D.

DRUG DISPENSING

There are any number of means by which both legal and illegal drugs
are dispensed. Sale of drugs via the Internet, for example, will "undoubtedly [lead] to overdispensing and dispensing without a prescription[,J" which could have the effect of contributing to the overall environmental exposure burden caused by such drug use."
This is particularly true with regard to the distribution of blackmarket and counterfeit drugs, some twenty-five percent of which are sold
via the Internet." In addition to potential health benefits, reducing the
quantity of such drugs sold online would also reduce the quantity of such
drugs entering the environment either through excretion or disposal.
264. Id.
265. "This multiple-exposure pathway scenario is especially problematic when patients
are prescribed medications by multiple physicians; for patients with multiple health care
providers, poor communication can also lead to represcribing of medication that has
already been shown for the patient to be nonefficacious." Id.
266. Id. at 768-769 (citing Comm. on Quality of Health Care in America, Inst. of
Medicine, To ERR Is HUMAN: BUILDING A SAFER HEALTH SYSTEM (Linda T. Kohn,

Janet M. Corrigan, & Molla S. Donaldson eds., National Academy Press 2000)).
though these problems can jeopardize patient safety, they also lead to unnecessary
inappropriate) use of drugs and their eventual discharge to the environment, as well
the purchase of medications that might not have been made by a better-informed
sumer." Id. at 769.
267. Id. at 769.
26 8. Id.
269. Id.
270. Id. (citing U.S. FOOD & DRUG ADMINISTRATION,
MEDICAL PRODUCTS ONLINE (2002)).

"Al(and
as to
con-

BUYING MEDICINES AND

271. Daughton, Rationale for andAvenues towarda Green Pharmacy,supra note 243,
at 769 (citing Press Release, Cyveillance Inc., Cyveillance Partners with Biocode to Serve
Pharmaceutical Indus. (June 5, 2001)).
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With regard to the disposal of drugs, a number of issues relate to expiration dates, after which drugs are no longer considered effective.
Daughton notes that expiration dates should be based on actual, empirical data regarding stability duration rather than on the recommendations
of specific drug manufacturers."
The need to dispose of unwanted drugs could also be reduced by developing more disciplined dispensing and inventory control protocols.
Both pharmacies and consumers could be encouraged to minimize their
drug inventories in order to minimize the quantity of unwanted or unneeded drugs needing disposal.' For example, the need to dispose of
specific drugs would be reduced if the quantity either purchased or prescribed could be utilized completely prior to the expiration date of the
drug. The disposal need could also be reduced if "[rleasonable, minimal
quantities of medication could be purchased or prescribed until the effects of the medication and its therapeutic effectiveness are understood
by both the physician and patient.""'
Daughton makes two additional points regarding drug dispensing visa-vis PPCPs in fresh water resources. First, the use of drugs for purposes
not originally intended requires both vigilance and ongoing review, particularly if such use results in the introduction of PPCPs into water supplies.' Second, a nationwide database of drug sales is needed. This database, which should be publically accessible, would compile and track the
sale and use of both over-the-counter (nonprescription) and prescription
drugs. Daughton concludes that such a database "would be extremely
useful for predicting the actual quantities of drugs that could be entering
the environment (by using pharmacokinetic models based on
ADME/Tox-adsorption, distribution, metabolism, excretion, and toxicity)""
E.

DRUG DISPOSAL/RECYCLING

The need for appropriate disposal or recycling of pharmaceuticals
has been noted repeatedly."' A number of suggestions have been offered
to encourage such disposal or recycling programs. Daughton, for example, has suggested that an appropriate incentive for drug companies to
272. "Scientifically sound protocols need to be implemented for the public sector to
define, determine, predict, and/or monitor actual expiration periods for both factorysealed and unsealed drugs." Daughton, Rationale for and Avenues toward a Green
Pharmacy, supra note 243, at 770.
273. Id.
274. Id.
275. For example, "[tlhe long-running debates regarding the use of subtherapeutic
antibiotics and of anabolic steroids in animal feed have resulted in a number of actions
in certain countries to reduce or abolish their use." Id. at 771.
276. Id. at 769 (citing Christian G. Daughton, U.S. Envt'l Prot. Agency, Factors Complicating Prediction of Drug Elimination from the Body (2002)).
277.

See, e.g., TDC ENVIRONMENTAL, supra note 51, at 2; Christenson, supra note

180, at 164-166 (reviewing programs in Arizona, Arkansas and Wisconsin).
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implement drug disposal/recycling programs "would be to offer patent
extensions to companies that formulate vibrant, comprehensive stewardship programs tailored for each particular drug."" Daughton has also
suggested that the role of "reverse distributors" currently being used by
pharmacies in the United States for the return of unsold or expired drugs
be expanded "into a larger, comprehensive disposal/recycling program,
Such an expansion
one that accommodates the consumer sector.""
the "distribubecause
physicians
given
to
might also include drug samples
tors of physician samples often instruct physicians to dispose of outdated
samples to the sewage system."'
Minimization of waste flows into the environment should have the effect of reducing the presence of PPCPs in fresh water resources. One
approach could be re-engineered toilets to separate liquid and solid
wastes. This could have the effect of both minimizing waste flows and
reducing water supply requirements."
Another approach could be "drug mining" (i.e., recovery of highly
toxic drugs from excreta and other hospital wastes)." However, with only

278. Daughton, Drug Disposal, Waste Reduction, and Future Directions, supra note
243, at 776.
279.

Id. See also TDC ENVIRONMENTAL, supra note 51:

U.S. EPA has authorized reverse distribution of pharmaceuticals without hazardous waste management permits. The U.S. EPA authorization specifically
requires the returns industry not to be used as a "waste management system"
(U.S. EPA, 1981; U.S. EPA, 1991). Any items that are inherently "waste-like"
(like a broken container or contaminated prescription) cannot be shipped as
products to a reverse distributor.
TDC ENVIRONMENTAL, supra note 51, at 4-5 (citing Letter from Alan S. Corson, Chief,

Waste Characterization Branch, Hazardous and Industrial Waste Division, U.S. EPA, to
Steven Wittmer, Merck, Sharp & Dohme (May 13, 1981), available at
http://yosemite.epa.gov/OSW/rcra.nsf/Documents/F3001B817EF426588525661100515
6D2; Letter from Sylvia K. Lowrance, Director, Office of Solid Waste, U.S. EPA, to
Mark J. Schulz, Browning-Ferris Industries (May 16, 1991) available at
http://yosemite.epa.gov/OSW/rcra.nsf/Documents/354FE6A290ED95E1852565DA006
FO4Al). Accord Christenson, supra note 181, at 165-166; However, it should be noted
that any consumer "reverse distribution" program would have to comply with the privacy
requirements of the Health Insurance Portability and Accountability Act (HIPAA), 42
U.S.C. §201, et seq.. TDC ENVIRONMENTAL, supra note 51, at 6.
280. Daughton, Drug Disposal, Waste Reduction, and Future Directions, supra note
243, at 776.
281. Id. (citing Tove A. Larsen et al., Re-engineering the Toilet for Sustainable
Wastewater Management, 35 ENVTL. Sci. & TECH. 192A (2001); Novaquatis, EAWAG
(Swiss Federal Institute for Environmental Science and Technology), INNOVATIVE
MANAGEMENT OF ANTHROPOGENIC NUTRIENTS IN URBAN WATER MANAGEMENT AND

AGRICULTURE (2002); R. Otterpohl, Options for Alternative Types of Sewerage and
Treatment Systems Directed to Improvement of the Overall Performance, 45 WATER
SC. & TECH. 149 (2002)).

282. Daughton, Drug Disposal, Waste Reduction, and Future Directions, supra note
243, at 776 (referring to a prototype of such a system developed by Pharmaceuticals.org). See Pharmaceuticals.org, Pharmaceuticals from Human System to Human
System, http://www.toilets.com/pharmaceuticals.htm (last visited March 1, 2011).
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limited exceptions, any subsequent use of reclaimed or recycled drugs is
prohibited:
Once prescribed and given to patients, pharmaceuticals cannot be reused. State [Californial and Federal law require pharmacists and pharmaceutical manufacturers to ensure that pharmaceuticals provided to
patients are pure and safe. Once a drug has left the control of a pharmacy, its storage, handling, and condition are uncertain-and therefore
it cannot be assured to be pure and safe. Because there is no viable reuse for unwanted residential pharmaceuticals, they are-by definitionwaste.'
Development of water recycling systems that allow wastewater to be
upgraded for both potable and non-potable uses provides another approach to minimization of waste flows.' As Daughton notes, "by use of
advanced water treatment technology such as reverse osmosis, nearly
complete removal of all PPCPs can be achieved."' This is an issue of
special concern in arid regions, particularly the southwestern United
States, where limited fresh water resources and growing populations virtually mandate the reuse of water.'
Improvements to wastewater collection"' and treatment'" systems are
closely associated with the development of water recycling systems. Advanced wastewater treatment systems using reverse osmosis have the ca-

TDC ENVIRONMENTAL, supra note 51, at 8.

283.

284. Daughton, Drug Disposal, Waste Reduction, and Future Directions, supra note
243, at 776; Lindsey A. Greene, Controversy Sivrls Around Toilet-to-Tap Project, 108
ENVTL. HEALTH PERSPECTIVEs A447 (2000).

285. Daughton, Drug Disposal, Waste Reduction, and Future Directions, supra note
243, at 776. It should be noted, however, that "all the solutes removed by reverse osmosis are concentrated in the rejected 'brine' - a waste stream that must be disposed itself."

Id.
286. Snyder et al., supra note 48, at 34.
287. Collection system improvements need to address both combined sewer overflows
and urban stream-stormiflows as these are "significant contributors of OWCs [organic
water compounds] to receiving watersI.l" Phillips & Chalmers, supra note 85, at 56.
This in turn indicates that efforts to decrease the amounts of OWCs entering
large receiving waters need to identify and treat waters that bypass normal
wastewater-treatment processes. Future evaluations of the annual contributions
from these sources will require sampling of WWTP effluents, CSO effluents,
and urban streams under differing seasons and flow conditions.
Id.
288. With regard to the control of PPCPs in water supplies, development of advanced
wastewater treatment systems "could have the greatest potential benefit, as it would remove not only intentionally flushed drugs but also drugs that pass through the body
naturally." Christenson, supra note 180, at 159 (citing George J. Mannina, Jr., Medicines
and the Environment: Legal and Regulator Storms Ahead?, 21 LEGAL BACKGROUNDER

(2006)).
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pability to remove PPCPs through a physical separation process.' Utilization of granular activated charcoal systems, as well as ozonation, has
been effective in removing antibiotics from wastewater." Research also
suggests using engineered wetlands and groundwater infiltration basins,"'
as well as phytoremediation," as mechanisms to attenuate PPCPs. At a
more basic level, Daughton recommends both that "[sitraight-piping of
sewage to surface waters . . . continue to be identified and eliminated"'

and that "[pirivies and septic systems. . . be converted to municipal systems when feasible.""'
With regard to reducing the environmental burden caused by both
the legal and illegal disposal of drugs, Daughton notes the need to revise
state laws that either restrict the donation of prescription drugs to charity
(e.g., Oklahoma)' or restrict or limit the authority of pharmacies to accept returns of unused drugs.'
Daughton's observation that funeral practices need to be environmentally sound illustrates the complexity of issues relating to PPCPs in fresh
water resources. Not only can burial practices "pose problems with respect to groundwater pollution if they have not been properly engineered
and sited with local hydrogeologic processes in mind,""' but the presence

of PPCPs in the bodies of the deceased "could be expected to be extensive as a result of long-term medication and heroic treatment measures.""
The role of public education is also important in the context of.drug
disposal/recycling. Daughton emphasizes the importance of public outreach programs:
A well-designed, concerted public outreach program for communicating
the issues associated with PPCPs as environmental pollutants could accomplish dual aims: (a) enhance the public's appreciation and understanding of a wide range of principles associated with environmental
science, and (b) increase the public's sense of environmental responsibility by showing how their actions as individuals collectively contribute
to the burden of PPCPs in the environment, how PPCPs can possibly
affect environmental processes (e.g., aquatic biota), and the collateral
289. Sedlak and Pinkston, supra note 16, at 56; Reynolds, Pharmaceuticalsin Drinking Water Supplies, supra note 26; Heberer et al., Removal of PharmaceuticalResidues,
supra note 87, at 28.
290. Huang et al., supra note 26, at 37; Reynolds, Pharmaceuticalsin Drinking Water
Supplies, supra note 26, (citing Marc M. Huber et al., Oxidation of Pharmaceuticals
during Ozonation and Advanced Oxidation Processes, 36 ENVTL. Sci. & TECH. 1202
(2003)).
291. Sedlak & Pinkston, supra note 16, at 62.
292. Ninad Gujarathi & James Linden, Potentialfor Phytoremediation of AntibioticContaminated Water, 24 AGRONOMY NEws 9 (2004).
293. Daughton, Drug Disposal, Waste Reduction, and Future Directions, supra note
243, at 776.
294. Id.
295. Id. at 776-77.
296. Id. at 777.
297.

Id.

298.

Id.
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IV. DRUG ALTERNATIVES
A condition precedent to the release of PPCPs into fresh water resources is the use of PPCPs. Experts frequently overlook the obvious
fact that a reduction in the use of PPCPs would also reduce the quantity
of PPCPs released into water supplies. Daughton notes, for example,
that nutrition and health maintenance programs, by reducing the incidence of diseases requiring treatment, also reduce the release of PPCPs
associated with such treatment."
When treatment is required, use of alternative drugs (i.e., drugs not
containing PPCPs) should be considered. As an example, Daughton
notes that there is a "wide range of medical uses of probiotics" (beneficial, endogenous microflora)." Such "bacteriotherapy" may achieve the
same results as the use of drugs containing PPCPs but without the attendant execration or disposal problems.'
V.

CASE STUDY BASED ON PROJECT 2 RESULTS

The Project 2 research focused on the presence of PPCPs in soil and

groundwater in West Texas." As more thoroughly discussed below, this
research focused on four inter-related research topics: (a) the sorption of

PPCPs in different types of soils; (b) the degradation of PPCPs in soil
under aerobic and anaerobic conditions; (c) the degradation of PPCPs in
soil with high water content; and (d) the presence of PPCPs in a wastewater treatment plant and in both soil and groundwater at sites to which

treated wastewater had been applied."
299. Id.
300. Id. In terms of reducing the use of PPCPs, Daughton suggest that "more research could be directed at reducing (or eliminating) drug dosages via the use of placebos." Id.
301. Id. (citing Bob Beale, Probiotics: Their Tiny Worlds are Under Scrutiny, 16
SCIENTIST 20 (2002)).

302. As an example, Daughton notes that probiotics "have long been used and studied
for the protection of the gut" because of the capability of probiotics to block pathogen
adhesion. Id. (citing Indu Pal Kaur et al., Probiotics:PotentialPharmaceuticalApplicaLions, 15 EUROPEAN JOURNAL OF PHARM. SCI. 1 (2002)).

303. All of the sites involved in this research had been subjected to disposal of treated
waste water effluent through land application by the City of Lubbock's municipal waste
water treatment facility, in some cases, for the past 70 years. These sites were. ideal for
this type of study, in part, because there are very few discharges of treated waste water
effluent "upstream" of the City of Lubbock's chief sources of municipal fresh water,
which include Lake Meredith on the Canadian River and the Ogallala Aquifer. The
effects of being located downstream of a wastewater treatment are discussed supra note
82, and accompanying text.
304. Monteiro & Boxall express concern "over the potential impacts of biosolidassociated pharmaceuticals on terrestrial systems and associated groundwaters and surface watersl,)" Monteiro & Boxall, supra note 55, at 2546, noting:
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As noted in Section II, the research is relevant to the issue of PPCPs
in fresh water resources because of disposal methods used by wastewater
Solid wastes (sludge
treatment plants for both solid and liquid wastes.'
or biosolids) and liquid wastes are applied to lands that have been designated as application sites, and the waste products are then degraded by
natural processes.
An emerging concern is the sufficiency of natural processes to degrade PPCPs before they migrate through the soils into groundwater or
bioaccumulate in species inhabiting the soil environment.' With regard
to the effects of bioaccumulation of PPCPs, specifically triclosan
("TCS"), Lozano et al. concluded:
Since TCS is a bacteriostat, there is a real potential that concentrations
in soils resulting from biosolid applications might affect bacterial ecology of these systems. Especially since the ecological balance and com-

petitive advantages of the multiple species inhabiting any soil environment are very complex and any small advantage one microbe might
achieve due to exposure to these known bacteriostat could be amplified
under these conditions."

"In biosolids destined for land application, a number of pharmaceuticals and
personal care products have been detected." Id. (citing Chad A. Kinney et al.,

Survey of Organic Wastewater Containiants in Biosolids Destined for Land
Apphcation, 40 ENVTL. ScL & TECH. 7207 (2006); Chris D. Metcalfe et al.,
Distribution of Acidic and Neutral Drugs in Surface Waters Near Sewage
Treatment Plants in the Lower Great Lakes, Canada, 22 ENVTL. TOXICOLOGY
& CHEMISTRY 2881 (2003)).
"Other studies have detected pharmaceuticals in biosolid-amended soils." Id.
(citing Chad A. Kinney et al., Bioaccumulation of Pharmaceuticalsand Other

Anthropogenic Waste Indicators in Earthworms from Agricultural Soil
Amended with Biosolid or Swine Manure, 42 ENVTL. Sci. & TECH. 1863
(2008); Eva M. Golet et al., Determination of FluoroquinoloneAntibacterial
Agents in Sewage Sludge and Sludge-treatedSoil UsingAccelerated Solvent Extraction Followed by Solid-phase Ertraction, 64 ANALYTICAL CHEMISTRY
(2002)).
305. As noted previously, this is an increasing concern in areas of the world where
reclaimed wastewater is being used for irrigation. Kinney et al. addressed this issue:
As the range of uses and number of demands for potable water has increased,
alternatives to using drinking water for agricultural and landscape irrigation

have been of increasing interest. Reclaimed water is gaining use for irrigation;
however, little is known about the potential for contamination of surface water
and groundwater by use of this source.
Kinney et al., supra note 27, at 317 (citing H. Bouwer et al., Integrating Water Managemnent and Re-use: Causes for Concern? 1-2 WATER QUALITY INT'L. 19 (1999)).
306. Id., at 318 (organic wastewater contaminants "might accumulate in soil if introduced through irrigation water").
Lozano et al., supra note 89, at 764.
307.
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SORPTION OF ESTROGENS, TRICLOSAN, AND CAFFEINE IN A
SANDY LOAM AND A SILT LOAM SOIL"

Simply stated, sorption is the process by which one substance attaches to or holds another substance. Karnjanapiboonwong et al. performed research that focused on the sorption of sample PPCPs in different types of soil.
The sample PPCPs were estrogens (estrone, 17-estradiol, estriol and
17a-ethynylestradiol)," triclosan,"' and caffeine. The PPCPs were contained in biosolids produced from a municipal wastewater treatment
plant. The soil types were a sandy loam collected in Terry County,
Texas and a silt loam collected in Harlan County, Nebraska. Laboratory

sand served as a control."
The results of the study indicated that sorption capacity was a function of the organic carbon content of the soils. The silt loam, having the
highest organic carbon content, also had the greatest sorption capacity.
The laboratory sand, having the lowest organic carbon content, also had

the least sorption capacity.
In terms of the sample PPCPs, estrone, 17p-estradiol, 17aethynylestradiol, and triclosan had a strong tendency to sorb to the test
soils. Once sorbed, the tendency of these substances to desorb and migrate into groundwater was minimal. The same could not be said for
estriol and caffeine, both of which had the potential to migrate into
groundwater if soil leaching occurred.
B. MICROBIALLY MEDIATED DEGRADATION OF COMMON
PHARMACEUTICALS AND PERSONAL CARE PRODUCTS IN SOIL UNDER
AEROBIC AND ANAEROBIC CONDITIONS'
The City of Lubbock, Texas, disposes of treated effluent from its

municipal wastewater treatment plant by applying it to lands designated as
308.

Adcharee Karnjanapiboonwong et al., Sorption of Estrogens, Triclosan, and

Caffeine in a Sandy Loam and a Silt Loam Soil, 10 JOURNAL OF SOILS AND SEDIMENTS

1300 (2010).
309. Estrone, 173-estradiol and estriol are naturally-occurring estrogens while 17aethynylestradiol is a synthetic estrogen commonly used in birth control pills. Research
has indicated that 17a-ethynylestradiol may disrupt the reproductive capabilities of a
number of different species. Id.
310. Triclosan is an antibacterial agent found in a number of consumer products such
as soaps and cleaning supplies. Concern has been expressed that the presence of triclosan in water supplies may be causing bacteria to develop immunities to antibiotics. It
has also been suggested that triclosan in combination with chlorine may form chloroform, a known carcinogen. See Lyndsey Layton, FDA Says Studies on Triclosan, Used
in Sanitzers and Soaps, Raise Concerns, WASH. POST, April 8, 2010, available at
http://www.washingtonpost.com/wpdyn/content/article/2010/04/07/AR2010040704621 .html.
311. Karnjanapiboonwong et al., supra note 308.
312. Deborah L. Carr et al., Microbially MediatedDegradation of Common Pharmaceuticals and PersonalCare Productsin Soil UnderAerobic and Anaerobic Conditions,
216 WATER, AIR & SOIL POLLUTION 633 (2011).

Issue 2

PHARMACEUTICALS AND PERSONAL CARE PRODUCTS

425

a land application site. This site received an average of thirteen million
gallons per day of effluent, which was applied to the land using thirty-one
center pivot sprinklers. Soil samples were collected from areas irrigated
by the sprinklers (exposed soils), and from adjacent areas that had not
been exposed to the treated effluent (unexposed soils).
The researchers identified numerous PPCPs in the treated effluent,
17aand
estriol
17j-estradiol,
(estrone,
estrogens
including
ethynylestradiol), triclosan, ibuprofen," and ciprofloxacin.'" The rate of
degradation of these PPCPs was calculated under aerobic and anaerobic
conditions for PPCPs introduced into both exposed and unexposed soils.
The degradation rates for specific substances varied with soil type and
with aerobic/anaerobic condition. The most notable finding was that,
under anaerobic conditions, the degradation rate increased in exposed
soils.
C. BIOLOGICAL DEGRADATION OF COMMON PHARMACEUTICALS
AND PERSONAL CARE PRODUCTS IN SOILS WITH HIGH WATER
CONTENT'

This element of this case study addressed the movement of water
through soils. As the researchers noted, soil texture affects the movement of water, with more finely textured soils holding water in pore
space. The researchers also noted that oxygen availability is limited in
submerged soils and that this slows the process of biological decay.
Soil samples were collected from the aforementioned site used by the
City of Lubbock, Texas for land disposal of treated effluent. This effluent contained multiple PPCPs, including estrogens (estrone, 17j0estradiol, estriol and 17a-ethynylestradiol), triclosan, and ibprofen. The
research focused on the extent to which biological decay of these PPCPs
was affected by the moisture content of the soils at the land application
site.
In general, the research demonstrated that the time needed for biological decay to occur increased in soils with high water content."' The
extent of this increase varied with both the specific substance and the
duration of the high water content. Another variable was the extent to
which the soils had been exposed to the substance previously (as was the
case at the land application site) as compared to soils that had not been
previously exposed.

313. Ibprofen is a non-steroidal anti-inflammatory drug that is marketed for pain relief
under a variety of different names (e.g., Motrin, Advil, etc.).
314. Ciprofloxacin is a common antibiotic that is sold worldwide for both human and
veterinary use.
315. Deborah L. Carr, Audra N. Morse, John C. Zak & Todd A. Anderson, Biological Degradation of Common Pharmaceuticalsand Personal Care Productsin Soils with
High Water Content, 217 WATER, AIR & SOIL POLLUTION 127 (2011).
316. The only exception was ibuprofen, which appeared to demonstrate increased
degradation in soils with high water content. Id.
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D. OCCURRENCE OF PPCPS AT A WASTEWATER TREATMENT PLANT
AND IN SOIL AND GROUNDWATER AT A LAND APPLICATION SITE"'
The Lubbock, Texas wastewater treatment plant and land application
site were also involved in this component of the research. Water and
sludge samples were obtained from the wastewater treatment plant with
soil and groundwater samples being obtained from the land application
site. As noted above, the treated effluent was distributed through the use
of thirty-one center pivot irrigation sprinklers. Samples were also obtained from adjacent areas that were not irrigated with this effluent.
The target PPCPs, all of which were present in the wastewater effluent,"' were estrogens (estrone, 17j3-estradiol, estriol and 17aethynylestradiol), triclosan, caffeine, ibuprofen, and ciprofloxacin. The
research question was whether these PPCPs biodegraded, accumulated in
the soils, or migrated into groundwater.
The research results are illustrative of the difficulties inherent in the
management of PPCPs. The presence of PPCPs in both the sludge and
effluent from the wastewater treatment plant varied over time. PPCPs
may sorb to the wastewater treatment plant sludge, which could complicate land disposal of such sludge.
With regard to the land application site, PPCPs were detected within
the areas receiving effluent from the center pivot sprinklers as well as
from adjacent areas that had not been irrigated but apparently were receiving runoff from the areas that had been irrigated. The presence of
PPCPs in both areas varied over time. This variability was most likely a
function of the variable presence of PPCPs in the effluent from the
wastewater treatment plant.
The presence of PPCPs also varied with the depth of the soil froi
which samples were taken. This led the researchers to conclude: "Any
trend in target PPCP concentrations with soil depth was difficult to discern and is likely due to the various biodegradation rates of PPCPs with
soil depth; degradation of PPCPs can be affected by environmental conditions such as temperature, pH, moisture content, organic carbon, presence of specific microorganisms, and presence/absence of oxygen.'"
Of all of the PPCPs included in the study, only ibuprofen was not detected in the groundwater samples. This was true irrespective of whether
317. Adcharee Karnjanapiboonwong et al., Occurrence of PPCPs at a Wasteiwater
Treatment Plant and in Soil and Groundwaterat a Land Application Site, 216 Water,
Air, & Soil Pollution 257 (2010) [hereinafter Karnjanapiboonwong, Occurrence of
PPCPsI.
318. Interestingly, 17a-ethynylestraliol was not detected in the sludge from the wastewater treatment plant. All the other target PPCPs were detected. Id.
319. Id. at 18 (citing Michael S. Colucci, Henry Bork, & Edward Topp, Persistence of
Estrogenic Hormones in Agricultural Soils: L 12l-Estradiol and Estrone, 30 .1. ENvTL.
QUALITY 2070 (2001); Alistair B.A. Boxall, Fate and Transportof Veterinary Medicines
in the Soil Enwironient, in FATE OF PHARMACEUTICALS IN THE ENVIRONMENT AND IN
WATER TREATMENT SYSTEMS 123, 127 (Diana S. Aga ed., CRC Press 2007); Monteiro &

Boxall, supra note 55, at 2546).
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the groundwater samples were drawn from the areas irrigated with the
wastewater effluent or from adjacent areas that had not been irrigated.
The researchers concluded:
PPCPs in the effluent from a wastewater treatment plant can eventually
move to groundwater via land application of the effluent. However,
PPCPs detected in groundwater at the study site were at low concentrations which are not likely to represent a concern and indicate that the
land application process is reasonably effective at PPCP removal[.] ...
Our findings may be important for evaluating the potential long-term effects of PPCPs from contamination of soil and eventually groundwater
if that water is to be used for drinking-water purposes.'
E.

CONCLUSIONS FROM THE CASE STUDY

The research results summarized above relate to a series of studies
involving the presence of a fairly limited number of PPCPs at a relatively
small number of sites. With one exception (soil samples from Harlan
County, Nebraska), all of the sampling was done at the Lubbock, Texas
wastewater treatment plant, the land application site for effluent from the
plant, or lands adjacent to the land application site.
Nonetheless, a significant amount of variability was noted. Degradation of PPCPs was seen to be affected by: (a) soil type and organic content; (b) soil moisture content (including variation in rainfall); (c) soil
oxygen content; and (d) prior exposure to PPCPs. As noted above with
regard to the presence of PPCPs in soils, additional variables could include temperature, acidity/alkalinity and the presence of specific microorganisms."'

320.

Id. at 22.

321.

With regard to temperature, Kinney et al., have noted seasonal variability:
Down-core migration of pharmaceuticals may occur from either the reclaimedwater irrigation or from pharmaceutical-free precipitation. This result also
could be explained by variations in the concentration of these compounds in
the reclaimed water or a change in removal/degradation rate. The latter could
be accounted for by differences in soil microbial population dynamics. Higher
soil temperatures, consistent soil moisture, and perhaps, a steady supply of
substrate and nutrients in the reclaimed water could result in greater degradation of the compounds by soil microbes during the summer irrigation period
compared to that during the winter months.

Kinney et al. supra note 27, at 322 (emphasis added). Lozano et al., noting that soil
concentrations of triclosan (TCS) were quite variable, concluded: "Our data suggests that
the two most important parameters controlling TCS top soil concentrations are the biosolids application rate and the time between application and sampling." Lozano et al.,
supra note 89, at 762. This variability was also addressed in Monteiro & Boxall, supra
note 55, at 2546:
"Laboratory studies show that degradation rates of pharmaceutical compounds
in soils vary widely, with half-lives ranging from days to years." Id. (citing Alistair B.A. Boxall, Fate and Transport of Veterinary Medicines in the Soil Envi-
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This variability, especially when considered over a national scale,
points to the difficulty of controlling or managing PPCPs once they have
Different PPCPs degrade at
been, introduced into the environment.'
different rates and under different conditions at different locations.
Given the complexity of the problem, it is highly likely that post-release
solutions will be inadequate.
Consequently, as discussed in greater detail below, eliminating or reducing PPCPs in the waste stream is much more likely to reduce both
human and environmental risks than any post-release alternatives. In
ronment, in FATE OF PHARMACEUTICALS IN THE ENVIRONMENT

AND IN

WATER TREATMENT SYSTEMS 123 (Diana S. Aga ed., CRC Press 2007)).
"Within the same therapeutic class, half-lives can still be significantly different." Id. (citing Michael P. Schlisener & Kai Bester, Persistenceof Antibiotics
Such as Macrolides, Tiamulin and Sahnomycin in Soil, 143 ENvTL.
POLLUTION 565 (2006)).

"These differences are probably explained by differences in soil properties
such as moisture content, organic carbon, pH, and soil bioactivity; climate
(temperature); and physicochemical properties of the compound such as degree of dissociation and lipophilicity." Id. (citing Edward Topp et al., Fate of
the Nonsteroidal Anti-inIlammatory Drug Naproxen in Agricultural Soil Receiving Liquid Municipal Biosohds, 27 ENvTL. ToxICOLOGY & CHEMISTRY
2005, 2008 (2008); Melanie Kah et al., FactorsInfluencingDegradation of Pesticides in Soil, 55 J. AGRIC. & FOOD CHEMISTRY 4487, 4491-4492 (2007); Edward Topp et al., Biodegradationof Caffeine in Agricultural Soils, 86 CAN. J.
SOIL Sci. 533, 543 (2006); M.S. Collucci et al., Persistence of Estrogenic Hormones in Agricultural Soils (I. 17-beta Estradiol and Estrone), 30 J. ENVTL.
QUALITY 2070, 2075 (2001)).
322. Such variability is not confined to the case study. A study of PPCPs in the Ann
Arbor, Michigan water use cycle identified a number of antibiotics, analgesics, antiepileptics, steroids and hormones in raw wastewater influent over a number of months.
Variability in the presence of these substances can be seen by comparing the mean concentrations with the standard deviation (a measure of variance):
Analyte

Mean concentration (pg/1)

Standard deviation (pg/1)

Coprostanol
(steroid/hormone).

682.500

568.880

Cholesterol
(steroid/hormone)

560.000

451.368

Sitosterol (steroid/hormone)

241.500

173.077

Dihydrocholesterol
(steroid/hormone)

67.500

46.458

37.125
3

27.497
2.9

Acetaminophen (analgesic)

53.000

37.151

Ibuprofen (analgesic)

11.000

7.685

Stigmasterol
(steroid/hormone)

-

Skadsen et al., supra note 79, at 4, Table 4.
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essence, it is much easier to keep PPCPs out of waste stream than to
safely dispose of waste containing PPCPs.
VI. STRENGTHS AND WEAKNESSES OF THE STATUTORY,

REGULATORY AND ALTERNATIVE STRATEGIES
A.

STATUTORY AND REGULATORY

Statutory and regulatory approaches to the control of PPCPs may
have both substantial benefits and significant costs. Though statutespecific strengths and weaknesses are discussed below, many of the benefits and costs of a statutory or regulatory approach are not statute specific.
Any regulatory program must be authorized by statute. Such enabling
legislation defines the scope of an agency's regulatory authority. Existing
environmental statutes have vested substantial authority in the EPA.
Similar legislation at the state, territorial, and tribal levels has vested authority in entities whose functions mirror those of the EPA..
323. The Food and Drug Administration also has substantial authority under the
Federal Food, Drug, and Cosmetic Act, 21 U.S.C. S 301 et seq. This authority, which
includes the responsibility to ensure the safety and efficacy of both human and animal
drugs (21 U.S.C. S 355), was expanded with enactment of the Food Quality Protection
Act of 1996. The 1996 amendments authorized the Environmental Protection Agency
"to screen substances that may be found in sources of drinking water for endocrine disruption potential." Keith A. Johnston & Kristine Sendek-Smith, Muddy Waters: Recent
Developments Under the Clean Water Act, 24-Winter NATURAL RES. AND ENV'T 31, 37
(2010).
Through what has been a long and contentious process, the EPA's Endocrine
Disruptor Screening Program is finally making progress in helping identify endocrine disruptors from the tens of thousands of chemicals currently in use,
and it will eventually study the effects of those chemicals and compounds on
humans and wildlife. EPA is near publication of the results of its sampling performed in 2007 to determine the prevalence of certain chemicals in drinking
water and is also set to expand sampling this year to obtain water samples from
up to fifty drinking water treatment plants to help analyze the prevalence of
about 200 emerging contaminants in drinking water.
Id. at 37-38 (citing Alan Kovski, Drinking Water: EPA Details Emerging Contaminants
Survey, Responds to Questions about Its Usefulness, 40 ENV'T REP. 2361 (Oct. 9,
2009)). Johnston and Sendek-Smith also note that the U.S. Geological Survey is in the
process of developing a national reconnaissance program for emerging contaminants.
This program is to focus "on four groups of compounds: veterinary and human antibiotics, human drugs, industrial and household products (such as insecticides, detergents,
fire retardants, and fuels), and sex and steroidal hormones." Id. at 38 (citation omitted).
Authority for such a program, they note, is provided by the Safe Drinking Water Act (42
U.S.C. § 300j-17), the Toxic Substances Control Act (15 U.S.C. § 2603), the Federal
Food, Drug, and Cosmetic Act (21 U.S.C. §§ 346(a)(p), 408(p)) and the Federal Insecticide, Fungicide and Rodenticide Act (7 U.S.C. § 136(c)(2)). Id. In addition, Nidel has
noted that the authority of the Food and Drug Administration "was expanded into the
environmental realm by enactment of the National Environmental Policy Act (NEPA),
which not only provides FDA with the authority to bring environmental considerations
into its decision-making, but also requires that it take these considerations into account."
Christopher T. Nidel, Regulatingthe Fate of PharmaceuticalDrugs:A New Prescription
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The result has been the development of substantial agency expertise
regarding specific issues. This is one of the major strengths of the existing statutory/regulatory approach to environmental regulation.
Agency expertise has developed as environmental law in the United
States has matured. At this point in the history of environmental law, the
requirements of the statutes are fairly well known and understood, and
the scope of the EPA's authority has been established. The result is a
fairly complete understanding of the requirements of different statutes
and regulations. As with the development of agency expertise, this is also
one of the strengths of the current statutory/regulatory system.
However, a weakness associated with this system is the limited ability
of the system to respond to site-specific issues. If PPCPs are determined
to be a threat to human health and the environment, for example, a national regulatory program could be implemented based on one of the
statutes discussed herein. Unfortunately, the problem of PPCPs may be
localized, as the number of variables identified in the Section V case
study would appear to indicate. The response could be the proverbial
use of a sledgehammer to kill a gnat.
1. Common Law Remedies Sounding in Tort
Entitlement to relief under the common law remedies is based on
success in litigation. Since the common law tort theories apply to disputes between individuals (civil wrongs as opposed to criminal or societal
wrongs), application of the theories arises in the context of litigation between such individuals.
Consequently, all of the weaknesses of litigation as a means of environmental regulation would be applicable to litigation involving potential
PPCP liability. Notably, litigation is expensive and time-consuming. Furthermore, assuming that the party bringing the action has the requisite
legal standing, the scope of issues before the court is limited to the issues
raised by the parties which are almost always unique to a specific case.
Likewise, any remedy provided by the court is limited to the parties
before the court. The outcome of litigation is influenced frequently by
the resources available to the parties. Any potential outcome may change
dramatically if the parties, for whatever reason, choose to settle the litigation.
In general, litigation has not proven to be an effective means of protecting public health dind the environment. That said, litigation will certainly continue based both on common law tort theories and the statutes
discussed in Section III.
It is at least theoretically possible that a trespass action could be
brought involving PPCPs. In the Section V case study, for example,
treated effluent containing PPCPs was applied to lands using center pivot
for the Environment, 58 FOOD & DRUG LAWJOURNAL 81, 92 (2003) (citing 42 U.S.C.S.
§§ 4321 et seq.). See Mannina, supra note 289, at 1, 3; see also Christenson, supra note
180, at 156.
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irrigation systems. The researchers noted that PPCPs were also found in
soil samples taken from lands adjacent to the areas where the treated effluent had been sprayed. It was speculated that PPCPs were found on
adjacent lands because of run-off from the irrigated areas. On these facts,
a trespass action might be feasible. However, in order to recover more
than merely nominal damages, the plaintiff would have to prove that the
conduct of the defendant resulted in damage to the plaintiff. Given the
low levels of PPCPs noted in the case study, fulfilling the burden of proof
regarding damages may be difficult.
A public nuisance action might be possible if it could be shown that
the use of public "streams, parks, beaches and other facilities""' was adversely affected by water supplies containing PPCPs. Again, it would be
the plaintiffs burden to show harm. As noted above, given the low levels
of PPCPs noted in the case study, fulfilling this burden of proof requirement could prove difficult.
Application of the theory of negligence might be appropriate when it
could be documented that a specific plaintiff was injured by PPCPs released into the environment by a specific defendant. However, this assumes that the appropriate chain of causation could be established. This
is not a safe assumption given the ubiquitous nature of PPCPs. There is
no question that the manufacturers of PPCPs owe a duty of due care to
prevent adverse public and environmental health impacts. The weakness
in trying to apply the theory of negligence to such manufacturers is the
great degree of difficulty in determining the manufacturer of any specific
PPCP alleged to have caused harm.
Applying the theory of strict liability would be predicated on the averment that PPCPs are inherently dangerous products for which the manufacturers should be strictly liable. Given the "value of the activity to the
community". (i.e., the prevention or treatment of disease), it would be
exceptionally difficult, if not impossible, for a plaintiff to demonstrate
that PPCPs are inherently dangerous."'
However, as noted above, litigation is always fact-specific. Given an
appropriate set of circumstances, application of one of the common law

RESTATEMENT (SECOND) OF TORTS, supra note 96, at § 821B.
325. Id. at § 402A.
326. For example, acetylsalicylic acid is used for both human therapy and in animal
husbandry. It is "a non-steroidal anti-inflammatory" that is "also used for its analgesic,
antipyretic and anti-coagulating properties." Acetylsalicylic acid "is known to cause skin,
eye and upper respiratory tract irritation upon direct contact and gastrointestinal bleeding following chronic ingestion." It is "a known systemic allergen and can produce anaphylaxis at doses in the lowest end of the therapeutic range (10 mg/kg)." However, there
is "strong epidemiological evidence" that acetylsalicylic acid may also afford protection
from some cancers. When used for both human therapy and in animal husbandry, salicylic acid and other metabolites are excreted in urine and may end up in water supplies.
On these facts, it would be difficult to argue that acetylsalicylic acid is an. inherently
dangerous product, especially since its commonly used name is aspirin. Schulman et al.,
supra note 14, at 660 (citation omitted).
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tort theories might be an appropriate response to human and environmental health injuries resulting from the release of PPCPs."
2. The Clean Water Act
As noted in Section III, states are authorized to promulgate water
quality standards based on the National Recommended Water Quality
Criteria ("Criteria"). The state standards are then subject to EPA approval. Lopez has argued that the EPA has a mandatory duty to revise
the Criteria "to establish limitations for EDCs [and other PPCPs] to protect against endocrine disruption."" Should this occur, NPDES permits
ultimately would have to include appropriate measures to eliminate or
control PPCPs. Absent such an NPDES permit, discharges of PPCPs
from point sources into "waters of the United States" would be prohibited.
The wastewater treatment industry is familiar with both the Clean
Water Act and the use of NPDES permits. While this may be one of the
strengths of this approach to the control of PPCPs in fresh water resources, it is also one of the weaknesses. If PPCPs are to be controlled
through the use of NPDES permits, which PPCPs should the regulation
target, and using what technology? The plethora of PPCPs would appear
to require a plethora of control technologies.
A directly related question, assuming that control of PPCPs is mandated at wastewater treatment plants, focuses on treatment techniques
and systems. As noted in Section IV, new water treatment systems have
327.

In fact, Mannina provides an example of such circumstances:
[Ain Illinois municipal water district which owns and operates a plant providing
water to municipal residents and businesses has sued the manufacturers of certain herbicides demanding that the manufacturers clean up all residue from a
substance which has found its way into the source of the drinking water and
also pay for the costs of installing and operating additional water treatment systems to guarantee the removal of any residue from this herbicide. What makes
this case significant is that the plaintiff does not allege the herbicide is being
used unlawfully or contrary to the manufacturer's instructions. Nor are there
any allegations of a violation of the safe drinking water standards established by
EPA or the State of Illinois. Rather, the plaintiff, citing various studies allegedly
demonstrating adverse human health impacts of herbicide residue at concentrations less than the existing safe drinking water standards, asserts that the federal
and state standards are not protective of human health. The plaintiff then asserts that the herbicide manufacturers are guilty under state law of trespass,
nuisance, negligence, and releasing "contaminants" into the environment solely
because residue from the herbicide has come to be located in water owned and
used by the plaintiff. While this case does not involve pharmaceuticals or personal care products, one can imagine creative attorneys using similar and related theories.

Mannina, supra note 288, at 3 (emphasis added).
328. Jacki Lopez, Endocrine-DisruptingChemical Pollution: Why the EPA Should
Regulate These Chemicals Under the Clean Water Act, Spring SUSTAINABLE DEV. L. &
PoL'Y 19, 22 (2010).
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been (and are being) developed.' A number of authors have noted the
need for these technological developments to continue. Nidel, for example, notes the need to development new wastewater treatment systems
that "more effectively break down these compounds leaving only environmentally inert effluents."" The related question, therefore, is whether
the development and use of new wastewater treatment technology should
be a condition precedent to the issuance of NPDES permits.
Requiring pretreatment of wastes containing PPCPs has been suggested." Such requirements would be applicable to a variety of entities
(i.e., manufacturing facilities, health care facilities) that discharge wastes
containing PPCPs.' The goal of such requirements would be to mandate
the pretreatment of wastes that would either interfere with the operation
of a wastewater treatment plant or that would pass through a wastewater
treatment plant untreated.'
Assuming that wastewater treatment techniques and systems can be
developed to control the plethora of PPCPs, the cost could be staggering.' Imposing such costs on the operators of publically-owned treatment works may be both financially and politically impossible. As Jones
has noted: "Although the public may want pure water, people are not
prepared to pay what it would actually cost even if sufficient technology
did exist."'
Finally, perhaps the most significant limitation regarding use of the
Clean Water Act as a means of preventing the introduction of PPCPs
into fresh water resources is the fact that the statutory requirements do
not apply to nonpoint sources of wastes. Such nonpoint sources (e.g.,
runoff from farms) are "a significant sources of the pharmaceuticals
found in surface water[."
3. The Safe Drinking Water Act
Inclusion of PPCPs in the National Primary Drinking Water Regulations would be one means of limiting human exposure to PPCPs. Maximum Contaminant Level Goals ("MCLGs") and Maximum Contaminant
Levels ("MCLs") could be established for PPCPs.
329. Supra, notes 278 to 300 and associated text.
330. Nidel, supra note 323, at 82. However, "this solution is under-inclusive [in that
it] does not address the large amounts of animal drugs that make their way directly into
the environment." Id. at 91.
331.

Christenson, supra note

180, at 163 (citing P.G. KENT & T.A. DUDIAK,

WISCONSIN WATER LAW: A GUIDE TO WATER RIGHTS AND REGULATIONS 104 (2d ed.

2001)).
332. Id.
333. See Id.
334. "The total costs of removing every possible. endocrine disrupting compound
could quickly become astronomical." Jones, supra note 243, at 385-386.
335. Id. at 386.
336. Christenson, supra note 181, at 148 (citing P.G. Kent & T.A. Dudiak,
WISCONSIN WATER LAW: A GUIDE TO WATER RIGHTS AND REGULATIONS 99, 107 (2d

ed. 2001)).
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In fact, the EPA is considering such an approach. As indicated in
Section III, the Contaminant Candidate List ("CCL") includes contaminants not presently subject to the National Primary Drinking Water
Regulations, but which may have an adverse impact on human health and
are known to occur in water supply systems. If so, the EPA Administrator may subject the contaminant to the National Primary Drinking Water
Regulations. The current CCL, which was published on 21 August 2008,
lists 104 contaminants." Unfortunately, virtually all of the PPCPs that
were proposed for inclusion on the CCL were not included.'
Perhaps because of this outcome, the Science Advisory Board Drinking Water Committee of the EPA Office of Ground Water and Drinking
Water recommended changes to the CCL selection process:
The Committee recommends consideration of emerging issues and ongoing research when selecting chemicals. There are also some clear
categories of contaminants that need special attention in selecting the
CCL including pharmaceuticals, personal care products, endocrine disruptors, antibiotics, and algal toxins. Such contaminants may warrant
changes in the CCL selection processes. General exposure to even low
levels of antibiotics in drinking water, for example, may lead to antibiotic-resistant pathogens either in a person drinking the water or the
general environment. The current CCL process for chemicals would
not identify this as an adverse effect.'

337. Drinking Water Contaminant Candidate List 3, 73 Fed. Reg. 194, 51850 (2008).
338. The process that preceded the current Contaminant List was described by ToxServices L.L.C.:
EPA identified 287 pharmaceuticals in its initial listing of a broad range of potential drinking water contaminants in the draft CCL3 [Drinking Water Contaminant Candidate List 31 that had data to indicate a potential to occur in
drinking water and health effects. The health data used was primarily from the
FDA's Database on Maximum Recommended Daily Doses and the occurrence
data was from the U.S. Geological Survey's Toxic Substances Hydrology Program's National Reconnaissance of Emerging Contaminants, and TRI [Toxic
Release Inventory] and high production volume chemical data. Further screening moved approximately 10 percent of the pharmaceuticals to the preliminary
CCL. Only one of the pharmaceuticals, nitroglycerin, was included in the draft
CCL3.
ToxSERVICEs L.L.C., supra note 35, at 12.
339. EPA SCIENCE ADVISORY BOARD DRINKING WATER COMMITTEE, ENVTL. PROT.

AGENCY, SAB Advisory on EPA's Draft Third Drinking Water Contamination Candidate List (CCL 3) 7 (2009). The Committee also addressed PPCPs in the context of
contaminants that were not included on the draft CLL. With regard to concentrations of
contaminants in wastewater and the potential reuse of such water supplies, the Committee concluded:
The Committee concludes that it will be important to consider information regarding wastewater concentrations when evaluating potential exposure in the
CCL process. In some areas of the country, wastewater discharges are increasingly a greater percentage of water supplies, and they are being processed into
potable water. Wastewater contains a wide variety of contaminants including
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A final decision regarding "whether to regulate five or more of the
contaminants from this list" is expected by 2013.' If PPCPs are included
within the regulatory scope of the Safe Drinking Water Act, it has been
suggested that a "No Observed Transcriptional Effect Level" ("NOTEL",
defined as "the dose of chemical which results in no significant changes
to gene expression") should be the regulatory limit."'
The weakness of this approach has been noted already: the ubiquitous nature of PPCPs. As with alternatives under the Clean Water Act,
requiring public water supply systems to address all PPCPs could impose
financial burdens that are neither financially nor politically feasible.
The Surface Water Treatment Rule could be amended to require
removal of PPCPs in addition to the contaminants already subject to the
Rule. Again, the cost of such an approach may not make it financially or
politically opportune.
An alternative that may not face the twin roadblocks of financial and
political feasibility would be to amend the Wellhead Protection Program
to preclude the discharge of wastes containing PPCPs in wellhead protection areas. For example, prohibiting either (a) the installation or use of
septic tanks in wellhead protection areas, or (b) the land application of
wastewater treatment plant residues (biosolids) in such areas, could protect groundwater from wastes containing PPCPs.
A similar amendment could be implemented regarding the Underground Injection Control Program. Injection of wastes containing PPCPs
could be restricted to Class I injection wells. As with the possible'
amendment to the Wellhead Protection Program, the goal would be to
prevent the migration of PPCPs into groundwater resources.
Sludge or biosolids containing PPCPs from water treatment plants
could be subject to the Part 503 Biosolids Rule. The Rule would have to
be amended to establish both ceiling and loading rate limits for PPCPs.
pharmaceuticals, personal care products, enteric pathogens, and other emerging contaminants. In the case of pharmaceuticals, perflourinated surfactants,
and other contaminants that are prevalent in wastewater effluent, EPA may
want to consider using data obtained in specialized wastewater effluent monitoring programs for the CCL screening process.
Id. at 14. In terms of chemical contaminants, "[tlhe absence of data on the occurrence
of pharmaceuticals in surface waters was also noted. The Committee recommends use
of the data from the USGS, or any of the numerous studies in the peer-reviewed literature, to include these chemicals." Id.
340. Johnston & Sendek-Smith, supra note 323, at 38 (citing Alan Kovski, Drinking
Water: EPA Completes List of Water Contaminants to Consider as Candidates for
Regulation, 40 ENv'T REPORTER 2246 (Sept. 25, 2009)). EPA has also considered inclusion of PPCPs within the Unregulated Contaminant Monitoring Rule.
341. Poynton & Vulpe, supra note 35, at 91 (citing EK. Lobenhofer et al., Exploration of Low-Dose Estrogen Effects: Identiication of No Observed TranscnptionaI
MAQC Effect Level (NOTEL), 32 TOxICOLOGIC PATHOLOGY 482 (2004)). As Poynton and Vulpe concluded, "lainy significant cellular perturbation should cause some
change in gene expression; therefore, the NOTEL represents a true No Observed Effect
Concentration." Id. See also Gerald T. Ankley et al., Toxicogenonics in Regulatory
Ecotoxicology, 40 ENVTL. Sci. & TECH. 4055, 4060 (2006).
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As noted in the case study, liquid wastes containing PPCPs were used to
irrigate a waste disposal site. It may be necessary to expand the Biosolids
Rule to apply to such situations.
4. The Resource Conservation and Recovery Act
The definition of a "hazardous" waste contained in the Resource
Conservation and Recovery Act ("RCRA") could be expanded to include
additional wastes containing PPCPs. At the present time, for example,
wastes discharged pursuant to a National Pollutant Discharge Elimination
System Permit are not subject to the requirements of RCRA.
Inclusion of wastes containing PPCPs within the definition of a "hazardous" waste would subject the waste stream to RCRA requirements.'
Generators and transporters of wastes containing PPCPs, as well as operators of treatment, storage, and disposal facilities ("TSDF") for such
wastes, would have to comply with the requirements of RCRA, including
use of the Uniform Hazardous Waste Manifest System and permit requirements to construct and operate a TSDF.
However, because of the limited number of TSDFs and the difficulty
of establishing new TSDFs, imposing such requirements could be both
costly and burdensome to the waste management community. The volume of waste subject to RCRA requirements would increase dramatically.
342. Christenson addressed this approach in the context of health-care facilities, concluding:
[Tihe list of hazardous drugs "has not been substantially updated since the
rules went into effect in 1976." For example, only eight out of 100 different
chemotherapy drugs are currently on the list of hazardous wastes. In fact,
health-care facilities have an extremely difficult time dealing with the RCRA
because the regulations were not designed for the health-care industry. Thus,
when there are regulations, they are complicated and expensive to follow, and
when there are not regulations, hospitals are left in the unenviable position of
developing their own disposal programs or flushing drugs down the toilet.
Christenson, supra note 180, at 150 (citing R. Seely, Flushed Drugs Polluting Watei
Complicated Rules for Disposal Result in Most Hospitals Taking Easy Way Out, Wis.

STATEJOURNAL, Dec. 10, 2006, at Al.). See also Mannina, supra note 288, at 4 ("Provisions in RCRA and in Drug Enforcement Administration regulations which are designed to protect the public from the improper discharge or disposal of medical waste
and controlled substances may, in reality, be encouraging medical professionals and the
public to flush unused pharmaceuticals in toilets or drains.").
343. As noted by Mannina, "EPA has listed several common medications and nine
chemotherapy agents as hazardous waste if discarded. But there are more than 100 toxic
chemotherapy agents which are not yet RCRA regulated." Mannina, supra note 288, at
2. Regulation of these wastes could have unintended consequences:
If regulated substances are released into the environment, as those terms are
understood under Superfund [the Comprehensive Environmental Response,
Compensation and Liability Act, 42 U.S.C. § 9601 et seq.] and the Clean Water Act, can we look forward to cleanup orders and claims for natural resource
damages under those laws? The answer is probably yes.
Id.
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The cost of disposing such waste could increase in proportion to the
quantity of wastes generated.
One result seen repeatedly when disposal costs are excessive is an increase in illegal dumping of hazardous wastes. If costs increase because
of an imposition of RCRA requirements on wastes containing PPCPs, the
resultant illegal dumping would most likely include a wide variety of hazardous wastes that previously would have gone to an approved TSDF.
An alternative could be to revise the Universal Waste Rule to include
PPCPs. In fact, on December 2, 2008, the EPA proposed adding PPCPs
to the Universal Waste list.'" The proposed revisions would add hazardous pharmaceuticals to the list. The rule, as amended, would apply to
pharmacies, hospitals, physicians' offices, dentists' offices, outpatient care
centers, ambulatory health care services, residential care facilities and
veterinary clinics as well as other facilities that produce hazardous pharmaceutical wastes." EPA has estimated that the proposed revision would
affect up to 634,552 entities, of which approximately 181 are large quantity generators of hazardous waste.' The amendments would allow producers of hazardous pharmaceutical wastes to choose whether to (a) continue to have their wastes regulated under the current RCRA regulations
or (b) manage their hazardous wastes under the Universal Waste Rule."'
The proposed revision is also intended to facilitate the collection of
pharmaceutical wastes from households, including non-hazardous pharOf relevance to the source control options dismaceutical wastes. "
cussed below, the EPA believes that the amendments will simplify pharmaceutical take-back programs by "streamlining the requirements for
handling hazardous pharmaceutical wastes received as part of a take-back
program.""
However, concerns have been expressed regarding the inclusion of
PPCPs on the Universal Waste list. These concerns focus on the contention that the regulation of PPCPs under the Universal Waste Rule "may
be less stringent than the rules for hazardous wastes under RCRA.""

344. Amendment to the Universal Waste Rule: Addition of Pharmaceuticals, 73 Fed.
Reg. 232, 73520 (Dec. 2, 2008) (to be codified at 40 C.F.R. pt. 260, 261, 264, 265, 268,
270 and 273).
345. ENVTL. PROT. AGENCY, EPA PROPOSEs STREAMLINED DISPOSAL OF HAZARDOUS
PHARMACEUTICAL WASTE (Nov. 2008), available at
http://www.epa.gov/osw/hazard/wastetypes/universal/pharm-fs.pdf.
346. Amendment to the Universal Waste Rule: Addition of Pharmaceuticals, 73 Fed.
Reg. 232, 73520 (Dec. 2, 2008) (to be codified at 40 C.F.R. pt. 260, 261, 264, 265, 268,
270 and 273).
347. Id.
348. Id.
349. Id. at 73526.
350. Johnston & Sendek-Smith, supra note 324, at 38 (citing Environmental News
Stand, EPA Urged to Up RCRA Pharmaceuticals Enforcement at Hospitals, INSIDE EPA
(July 1, 2009)).
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5. The Toxic Substance Control Act
Solid and liquid wastes containing PPCPs could also be subject to the
requirements of the Toxic Substances Control Act ("TSCA"). If so, Title
I of TSCA would require manufacturers and processors of such wastes to
conduct a testing program "to predict the effects of human exposure and
environmental releases.""
Regulatory controls are available under TSCA regarding the processing, distribution, use or disposal of a chemical presenting an unreasonable risk of injury to health or the environment." If wastes containing
PPCPs fall within the purview of TSCA, then this provision, as well as all
of the regulatory controls authorized by TSCA, could be applicable. If
so, given the wide variety of PPCPs, the potential scope and cost of complying with these requirements could make compliance problematic.
6. The Endangered Species Act
The financial and political burdens confronting use of the aforementioned statutes would cease to be a threshold issue if wastes containing
PPCPs led to the "taking" of a threatened or endangered species. As
discussed in Section II, the impacts of PPCPs in fresh water resources
have been observed in a wide variety of aquatic species. At some point, a
cause of action will arise when PPCPs in water supplies result in the "taking" of a species protected by the ESA or similar legislation enacted by
state, local or tribal governments.'
In fact, these causes of action may already have ripened. Lopez notes
that "[tihere is evidence that EDCs are significantly degrading habitat,
including federally designated critical habitat, and are likely injuring fish
and wildlife by disrupting behavior patterns such as breeding ability."M
This could give rise to a "taking" cause of action regarding a number of
threatened or endangered species including the Razorback Sucker
(Xyrauchen texanus), the Desert Pupfish (Cyprinodon macularius), and
the Santa Ana Sucker (Catostomus santaanae)..
351. Toxic Substance Control Act (TSCA), 15 U.S.C. § 2603 (2006).
352. Id. at S 2605(a).
353. The Endangered Species Act is not the only federal species protection statute
that might provide a cause of action should protected species be affected adversely by
PPCPs. See, e.g., the Bald and Golden Eagle Protection Act, 16 U.S.C. §§ 668-668d
(2006); the Marine Mammal Protection Act, 16 U.S.C. SS 1361-1421h (2006); the Migratory Bird Treaty Act, 16 U.S.C. §§703-712 (2006). Similar species protection legislation enacted by state, local and Tribal governments might provide additional causes of
action.
354. Lopez, supra note 328, at 20 (citing Susan Jobling et al., Wild Intersexr Roach
(Rutilus rutilus) Have Reduced Fertility, 67 BIOLOGY OF REPRODUCTION 515 (2002)

(finding that EDC-caused altering of sex characteristics leads to reduced reproductive
ability)).
355. Id. at 21; see also Mannina, supra note 288, at 2 ("ESA issues may already be
present in Nevada where a USGS toxicologist detected elevated levels of pharmaceuticals and hormones in waterways downstream from Las Vegas and a very large decrease
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Mannina notes an alternative cause of action, based on the ESA requirement that "federal agencies (including agencies approving the use of
pharmaceuticals and hormones) 'insure' that any action they take or authorize is not likely to adversely affect species protected by the ESA."'
Based on this requirement, Mannina concluded:
Experienced ESA attorneys are all too well aware of how little proof of
impact is required before the ESA's "insure" no harm standard triggers
regulatory controls. In one ESA case, a federal judge upheld a finding
that fishing was adversely affecting an ESA-protected species even
though there was no evidence that fishing was causing any impact. The
logic, using the ESA's insure no harm standard, was that fishermen
catch fish, the listed species eat fish, and, therefore, there must be an
adverse impact from fishing. Apply that reasoning to pharmaceuticals
in the environment and it is not a very long leap before the ESA can be
brought to bear on protected species such as the razorback sucker and
other listed species of lish, including virtually all the sahnon and steelhead species in the Pacific northwest."

Implementing a recovery plan under the ESA can be both socially
disruptive and expensive. The preferred alternative is to take the necessary steps to preclude the need to list a species as threatened or endangered. This could include regulating or prohibiting the discharge of
wastes containing PPCPs, especially if the discharge of such wastes is the
cause of the "taking." While such an approach may not be politically
popular, the alternatives (listing a species and implementing a recovery
plan) are substantially less popular.
B.

ALTERNATIVE STRATEGIES

The source control alternative strategies discussed in Section IV may
be more effective in reducing or eliminating PPCPs in fresh water resources than the imposition of a statutory or regulatory approach. The
approaches advocated by Daughton and others focus on minimizing or
eliminating sources of PPCPs.'"
1. Drug Design
Designing drugs to minimize the human and animal excretion of
vastes containing PPCPs would have the effect of reducing the volume of
PPCPs entering fresh water resources. Commentators argue that the
Food and Drug Administration ("FDA") needs to assess the PPCP disin sperm production in three species of fish, including the endangered razorback
sucker.").
356. Mannina, supra note 289, at 2.
357. Id. (emphasis added).
358. As in Section IV, the discussion in this Section focuses primarily on pharmaceuticals. Nevertheless, the analysis is equally applicable to personal care products and the
full array of PPCPs previously identified. See supranote 4.
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charge potential as a component of the FDA's drug approval process."
The Environmental Assessment process mandated by the National Envi"The
ronmental Policy Act could undertake such an assessment."
hope," observed Nidel, "is that with an adequately informed FDA sitting
as gatekeeper to this highly profitable market, drug design will evolve.
This will lead drug companies to internalize the external impacts of their
products and, where feasible, design drugs of the future that are noted for
their minimal impact on the environment as well as for their therapeutic
effectiveness.""
As noted below, Daughton has suggested that extending patents
would encourage drug companies to implement alternative source control
strategies. " Others have suggested the need for financial incentives or
other types of financial support, particularly with regard to drug design."'
Despite the provision of such financial support, a restraint on the feasibility of this alternative could be the need for drug manufacturers to
pass the cost of drug development to the general public. Absent a definitive showing of adverse human or environmental health impacts resulting
from exposure to PPCPs, the political feasibility of increasing the cost of
drugs in order to limit PPCPs in fresh water resources is an open question.
2. Drug Delivery
The drug delivery alternatives suggested by Daughton are predicated
in part on voluntary participation by physicians, patients, pharmacies, and
drug manufacturers. Despite Daughton's faith in public education programs, such appeals to conscience have not been an effective means of
addressing environmental health problems.'
3. Drug Marketing
The cost of informing consumers of appropriate means of discarding
unused drugs should be minimal vis-A-vis the benefit of reducing PPCPs
in fresh water resources. However, the cost of producing a variety of
package sizes in order to minimize the quantity of unused drugs needing
disposal could be substantial. Given the sensitivity of consumers to drug
359. As Nidel has noted, "Irlequiring a more rigorous assessment when applying for
new drug approval would shift the focus of the root-cause of the problem." Nidel, supra
note 323, at 82.
360. Id. at 92-93.
361. Id. at 100.
362. Infra note 365 and associated text.
363. Christenson, supra note 180, at 169, 169 n.276 (citing Nidel, supra note 323, at
94 for the proposition that the Food and Drug Administration "already has the necessary
authority" to "increase environmental review of the design of new drugs or offer intellectual-property or tax-based incentives to those manufacturers who voluntarily test for
environmental effects.").
364. See, e.g., Garrett Hardin, The Tragedy of the Commons, 162 SCIENCE 1243,
1246-1247 (appeals to conscience cannot remedy the "tragedy of the commons").
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prices, those alternatives with the least costs are more than likely the most
feasible.
4. Drug Dispensing
McGrath notes that the State of Maine has limited the quantity of
drugs that physicians may "prescribe for first-time users of certain medications."' The political feasibility of such an approach raises issues regarding both the social responsibility of physicians and the role of the
state in the doctor-patient relationship.
Dispensing the correct quantity of a drug with an appropriate expiration date (i.e., the drugs will not expire before the course of treatment has
been completed) could be a win-win situation, at least for the patient and
the environment. Whether such an approach would be considered a
"win" for drug manufacturers is an open question.
5. Drug Disposal/Recycling
Existing institutional barriers to drug disposal and recycling need to
be revised. While there may be good reasons for some of these barriers
to continue (e.g., prevention of theft of discarded pharmaceuticals), blanket prohibitions encourage the inappropriate disposal of unused or unwanted drugs.
One approach to a drug disposal and recycling program would be a
"take-back" program, such as the one described by Christenson:
Take-back events, typically organized by hospitals, pharmacies, or environmental groups, create a place for consumers to bring their unused
pharmaceuticals. With proper personnel available to sort pharmaceuticals and law enforcement available to handle controlled substances,
these events are often extremely successful, resulting in hundreds of gallons of pharmaceuticals collected in single-day events.'
The successful implementation of drug take-back programs has been
challenging. As noted above, having "law enforcement available to handle controlled substances" may be a condition precedent to a successful
program. This statement masks a serious impediment to take-back programs, that "the same pharmacist who is authorized to distribute medications . .. is not authorized to take the medication back without prior approval by a DEA [Drug Enforcement Administration] agent."'
365. Neal McGrath, Water Pollution: Pharma'sNext Big Headache?, GREENBIZ.cOM
BLOGS (August 31, 2009), http://www.greenbiz.com/blog/2009/08/28/water-pollutionpharmas-next-big-headache.
366. Christenson, supra note 180, at 157 (citing R. Seely, Flushed Drugs Polluting
Water; Complicated Rules for DisposalResult in Most Hospitals Taking Easy Way Out,
Wis. STATE JOURNAL, Dec. 10, 2006, at Al; R. Dickrell, PharmaceuticalTake-Back A
Community's Success Story, 167 THE CLARIFIER 48 (2006)).
367. Id. at 152 (citing Juliet Eilperin, Pharmaceuticalsin Waterways Raise Concern:
Effect on Wildhfe, Humans Questioned,WASHINGTON POST, June 23, 2005, at A3).
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Despite such impediments, a number of states have sought to develop
drug take-back programs. For example, legislation enacted in Maine authorized a drug mail-back program." Christenson summarized the program:
Consumers mail unused or expired drugs in these packages to a single
collection location run by the Maine Drug Enforcement Agency
(MDEA). The MDEA then disposes of all returned drugs in an environmentally sound manner. A fund established and maintained by the
MDEA and funded by private contributions pays the costs of the program.
Implementation of the Maine program encountered two problems.
"First, although manufacturers regularly package and ship prescription
drugs for consumption, it is much more difficult to have them shipped
for disposal.".... "Second, due to the potentially high costs involved, it is
unlikely that pharmaceutical companies would provide the necessary
funds to run the entire program."."

For the health-care industry and consumers, "DEA laws are one of the biggest
stumbling blocks" on the road toward proper disposal. This is largely due to
the DEA's strict control of controlled substances, under which disposal becomes quite complicated. When an individual is unsure how to dispose of a
controlled substance, that individual may contact an authorized DEA agent,
who will then instruct the individual to dispose of the controlled substance in
one of the following manners: (1) by transfer to a person authorized to possess
controlled substances (likely a law-enforcement officer), (2) by delivery to a
DEA agent, (3) by destruction in the presence of a DEA agent, or (4) by some
other means determined by a DEA agent. In other words, the only persons
who can possess a controlled substance that is prescribed to an individual are
that individual, a law-enforcement officer, or a DEA agent.
Id. at 151-52 (citing 21 C.F.R. S 1307.21 (Drug Enforcement Administration, Office of
Diversion Control, Procedure for disposing of controlled substances); R. Seely, Flushed

Drugs Polluting Watei; Complicated Rules for DisposalResult in Most Hospitals Taking
Easy Way Our, Wis. STATEJOURNAL, Dec. 10, 2006, at Al).

368. As opposed to a take-back event as described above, a "statewide mail-back
model offers a centralized coordination component, adds an element of confidentiality
and anonymity not found with in-person take back programs and is the least burdensome of all models in terms of consumer access and utilization." LENARD KAYE,
.JENNIFER CRITTENDEN, & STEVAN GRESSrrr, EXECUTIVE SUMMARY: REDUCING
PRESCRIPTION DRUG MISUSE THROUGH THE USE OF A CITIZEN MAIL-BACK PROGRAM

IN MAINE (2010), available athttp://www.epa.gov/aging/RX-report-Exe-Sum/.
369. Christenson, supra note 180, at 154 (citing ME. REV. STAT. ANN. tit. 22, 55
2700(3)-(5)).
370.
Id. (citing ME. REv. STAT. ANN. tit. 22, § 2700(4)).
371. Id. at 155 (citing Juliet Eilperin, Pharmaceuticalsin Waterways Raise Concern:
Effect on Wildlife, Humans Questioned,WASHINGTON POsT, June 23, 2005, at A3).

Christenson notes the issue of political feasibility:
Maine's government could consider legislation that would require pharmaceutical companies to significantly contribute to the fund. However, given that the
pharmaceutical industry is one of the leading lobbyists in the United States, any
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McGrath notes that seven states have considered legislation to "mandate take-back programs" and that a mandatory system, funded by the
drug companies, has been implemented in France." Alternative programs include the Canadian Medications Return Program.'" Daughton's
suggestion to extend the patents of drug companies implementing "vibrant, comprehensive stewardship programs tailored for each particular
drug""' has merit, but it also could mean that consumers could pay higher
drug prices over time because the introduction of alternative generic
drugs could be delayed by the patent extensions."
6. Drug Alternatives
The benefit of drug alternatives is a reduction in the discharge of
PPCPs associated with the use of such products. The burden has been
stated already: potential cost to the patient. The use of "bacteriotherapy"
may be as effective as the use of a drug resulting in the discharge of
PPCPs, but at what cost? Perhaps more importantly, does the reduction
in PPCPs discharged into fresh water resources justify the cost?
VII.

CONCLUSIONS

The words of H.L. Mencken ring true: "For every complex problem,
there is a solution that is simple, neat, and wrong." Mencken's conclusion appears to be particularly appropriate regarding PPCPs in fresh water resources.
The general conclusions are deceptively simple: the anthropogenic
sources of PPCPs identified in Section II need to be reduced or eliminated. As discussed in Section III, such sources of PPCPs may be subject to regulation. As discussed in Section IV, source control alternatives

proposed legislation that would force manufacturers to significantly contribute
to the fund would likely meet significant opposition.
Id. (citing Jim Drinkard, Drugmakers Go Furthest to Sway Congress, USA TODAY, Apr.
26, 2005, at BI (explaining drug companies spent more on lobbying than any other
industry from 1998 to 2004)).
372. McGrath, supra note 365.
373. Christenson, supra note 180, at 157-158 (citing Daughton, DrugDiposal, Waste
Reduction, and Future Directions,supra note 244, at 780).
374. Daughton, Drug Disposal, Waste Reduction, and Future Directions, supra note
243, at 776. The concept of stewardship underlay the Maine mail-back program. "Product stewardship is a concept that recognizes the responsibility of the manufacturer of a
product from the manufacturing process through final disposal in an environmentally
sound manner." State of Maine Final Report of the Maine Drug Return Implementation
Group, 122nd Legis., 1st Reg. Sess. at 7 (2005), availableat
http://www.maine.gov/legis/opla/drugrpt.pdf, (quoted in Christenson, supra note 180, at
154).
375. As Christenson noted, "[ilf the scheme places the financial burden on consumers, it fails to follow the product-stewardship model that underlies this solution." Christenson, supra note 180, at 155.
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exist that could have the effect of reducing or eliminating some sources of
PPCPs without the costs associated with statutory or regulatory programs.
The devil, however, is in the details. As Wennmalm and Gunnarsson
note "[tihe consumption of pharmaceuticals is increasing worldwide, due
both to continued population growth and increased consumption of
pharmaceuticals per capita."" The ever-increasing number of PPCPs, "
combined with the concentration variability discussed in Section V, precludes any single approach to their regulation or management."' New
monitoring,"' detection,' and analysis"' methods are needed. New management alternatives need to be developed. New statutory or regulatory
approaches embodying the Precautionary Principle" need to be tailored
to the goal of reducing PPCPs in fresh water resources.'
376. Wennmalm & Gunnarsson, supra note 42, at 291 (citing European Federation of
Pharmaceutical Industries and Associations. THE PHARMACEUTICAL INDUSTRY IN
FIGURES (2002)). Consumption of pharmaceuticals is increasing 3-4% by weight per year.
Ellis, supra note 5, at 185 (citing Christian G. Daughton, Non-regulated Water Con-

taminants: Emerging Research, 24 ENVTL. IMPACT ASSESSMENT REVIEw 711 (2004));
Accord Reynolds, Concern ofPharmaceuticalsin Drinking Water, supra note 34, at 2.

377. As of 2004 there were 'as many as 6 million PPCP substances commercially
available worldwide." Ellis, supra note 5, at 185 (citing Christian G. Daughton, Nonregulated Water Contaminants: Emerging Research, 24 ENVIRONMENTAL IMPACT
ASSESSMENT REVIEW 711 (2004)).

378. "The aging population and more pharmaceutical development are two driving
factors behind an expectation that increased pharmaceutical use will result in higher
levels of trace residues in water."

GLOBAL WATER RESEARCH COALITION, supra note

32, at 2. Accord Reynolds, Pharmaceuticals in Drinking Water Supplies, supra note 26
("With a growing and aging population as well as increased reliance on drug treatments,
and development of new drugs, the problem with pharmaceutical contamination promises to also increase").
379.
G. Tracy Mehan, III, Water Data and Monitoring as Indispensable Tools to
Manage Water Quality, DAILY ENV'T REPORT, August 4, 2010, at 4.

380. "Methods of detection are not available for all pharmaceuticals, and new pharmaceuticals are developed every year, which may require new methodologies to enable
their detection in water." GLOBAL WATER RESEARCH COALITION, supra note 32, at 1.

381.

Poynton & Vulpe, supra note 35, at 92:
New chemicals and drugs are continuously developed and released in the environment. New approaches are needed for environmental risk assessment to
catch up with the backlog of contaminants and keep pace with the increasing
surge of new potential risks.

Accord RAPID PUB. HEALTH POL'Y RESPONSE PROJECT. supra note 27, at 3-4 (discussing

need for human health assessments of low-level, chronic exposure to PPCPs); Jones,
supra note 242, at 385 (discussing need for new risk assessment models that account for
synergistic effects).
382. "Irrespective of any risks, the precautionary principle should apply and micropollutants from wastewater should not be present in drinking water." C. Zwiener,
Occurrence and Analysis of Pharmaceuticalsand their Transformation Products in
Drinking Water Treatment, 387 ANALYTICAL & BIOANALYTICAL CHEMISTRY 1159
(2007) (quoted in RAPID PUB. HEALTH POL'Y RESPONSE PROJECT, supra note 27, at 6).

Among the various definitions of the Precautionary Principle, perhaps the one most
applicable to PPCPs is the definition resulting from the Wingspread Conference on the
Precautionary Principle (26 January 1998): "When an activity raises threats of harm to
human health or the environment, precautionary measures should be taken even if some
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It is quite possible that new drinking water treatment processes will
need to be developed. However, while such processes might protect human health, they would "provide no protection for aquatic life."" Furthermore, it is unlikely that any "single water treatment process will be
capable of reducing all trace organic contaminants to below increasingly
sensitive analytical detection limits."'
As noted in the Introduction, this report is predicated on the assumption that the ongoing scientific inquiry regarding the effects of PPCPs in
fresh water resources produces evidence of risks to human and environmental health. If so, then all of the alternatives discussed herein, as well
as any number of additional alternatives that have yet to emerge, will be
needed to protect both human and environmental health.

cause and effect relationships are not fully established scientifically." Wingspread conference

on

the

Precautionary Principle, Sci.

&

ENVTL.

HEALTH

NETWORK,

http://www.sehn.org/wing.html (last visited Feb. 29, 2012). The conferees went on to
explain that "[tihe precautionary principle shifts the burden of proof, insisting that those
responsible for an activity must vouch for its harmlessness and be held responsible if
damage occurs." Id.
383. See, e.g., Heberer et al., Removal of Pharmaceutical Residues, supra note 87, at
19 (citing T. Heberer & H.-J. Stan, Arzneimittelriickstande im Aquatischen System, 50
WASSER UND BODEN 20 (1998); Umweltbundesamt, ANNUAL REPORT 1999 (2000)):

ILlow concentrations [of pharmaceutically active compoundsl may, from a
toxicological point of view, not be harmful to humans but their occurrence in
ground or drinking water is also not desirable from a hygienic point of view or
with regard to the precautionary principle. Thus, there is a need to develop
and study new drinking water treatment technologies to remove such organic
contaminants from drinking water.
Accord Wennmalm & Gunnarsson, supra note 42, at 296 ("[Iun line with the precautionary principle, measures should be taken by public health authorities to avoid contamination of drinking water with [low concentrations of bioactive chemicals such as
pharmaceuticals]").

384. Snyder et al., supra note 48, at 34.
385. Stanford et al., supra note 12, at 2 (citing Benotti et al., supra note 49; Shane A.
Snyder et al., AM. WATER WORKs Ass'N, Removal of EDCs and Pharmaceuticals in
Drinking and Reuse Treatment Processes (2007); Brett J. Vanderford & Shane A. Snyder, Analysis of Pharmaceuticalsin Water by Isotope Dilution Liquid Chromatography/wTandem Mass Spectrometry, 40 ENVTL. Sci. & TECH. 7312 (2006)).
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POETRY
JUSTICE GREGORY J. HOBBS, JR.
In Volume 3 / Issue 2, Volume 5 / Issue 2, Volume 7/ Issue 2, Volume 9/Issue 2, Volume 11/Issue 2, Volume 13/ Issue 1 of the Water Law
Review, and Volume 14/Issue 2, we published selections of poems by
Justice Hobbs. In the tradition of updates to previous publications, we
hope you enjoy this additional selection.

THE POOL
Lord, grant us to receive your waters,
not without questionfor to question is one of the many ways
we may understand how,
at this bend of this river, we may find ourselves
reflecting the many sources
of your shining habitat.
In tumult we arrive, swirl and circulate.
We are capable of creation because
you abide in us and we in you.
Of all your creations we are mingled
of your flowing grace, creature,
vessel, punch and pouring spout.
we are here, Lord.
Receive us, patients
who would practice patiencenot without answer, 0 Lord,
for in the twist of your stirring stick
we feel the resolution of your resolve.
You hold us dear and we are
willing, capable, thankful.
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MY COUSIN'S RIO BRAVO
My cousin's Rio Bravo,
"Fierce River" I call him,
his home the Chisos Mountains
in the Big Bend country
of Texas-Mexico
Where the border's just a suck
line of boat-eating holes and
crashing waves become a safety
route for passing through
a monster storm.
Some storms are worse
than hurricanes, some men
never get over being conquistadors,
shooting judges, seizing kids for ransom,
killing the law to suit their own wills
But the law out here's a wilder kind of
legacy, good hands on sturdy paddles,
muscle to the oars of ingenuity
of cousins rescuing a new friend,
the destiny of intersecting borders.
(In celebration of Brother Will's Take Me To The River).
www.willhobbsauthor.com.

FIRST LAUGH
Loss and love . . . the Holy Twins
- Luci Tapahonso, The Holy Twins in a Radiant Curve

-

(The University of Arizona Press 2008)

The Navajo hold a First Laugh ceremony.
It must be held within four days of the child's first laugh.
With this laugh, now and forever, the child belongs
to the family's stories, songs, and prayers.
Each morning the sun rises because the earth
carries each of us around. Every day we pass light
into dark without being able to see the other side.
Don't we always hear our child's first laugh?
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PASTURES
Was it not enough for you to graze on the best pasture,
that you had to trample the rest of your pastures with your feet?
Was it not enough for you to drink the clearest water,
that you had to foul the remainder with your feet?
Ezekiel 34:18
I was getting grumpy about the Government shutdown
and wishing a plague of pax would infect each and all of them,
but I am powerless to release such a germ and today learn
the entrance to Rocky Mountain National Park remains open
and we've still got our grimy hands wrapped around mother earth,
holding fast, lest we drop her and each other right through our fingers.

PROOF
"Without extinction is Liberty,
without retrograde is Equality"
- Walt Whitman, By Blue Ontario'sShore
First breath then love,
from these all else forebears,
What came before, what follows
join in the material always now Match, flashlight, canteen - leaving
the mother country to enter into our
Own dear land, the stars and aquifers,
never losing our own identity, or theirs.

JUSTICE
A window shade possessing
a draw string and cantilevered levers
A room you may permit light
to enter, or not.
Simply rotate the spindle
next to the string, right
for night, or pull the string
and admit the day.
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Blessed Rain!
Fall and Renew
The Bearded Purple Iris,
All the Single
Each and Every Pollen.
Un-Confuse Us!

WATER POCKET
There's nothing dry about Patty

despite her PhD in aridity,
she's the water pocket in the desert
for thirsty students,
the zig-zag lightning stitch
on an Ancestral Puebloan
drinking mug meant to refresh
the morning star on her
journey West.
(For Patty Limerick on her 60')

TREASURES
Earthware

kneaded by hands
of the spirit
shaped

beads of clay,
beads of sweat,
drinking cups,
fetish frogs

I hear you
water pouring,
drinking
laughing
singing,

I hear you
fellow Ranger.
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CLIMATE CHANGE
It's all gone wireless,
you can sit around one of those
seat of all government

Kitchen tables
our current Governor

imagines,
Confer, argue, debate,
disagree
about the facts
Inevitably,

one or more of us
will Google
Our obliging Hostess
who promptly
answers

Inadmissibly
in any court of law
but the court
Of public opinion
our Constitution
preserves
For altering
even our most basic
misunderstandings.

TRAVELING ON
I hope to dodder out
sugar water in my hand
and hook my vessel
to a flower
and hold that flower out
And just before I go
goes sounding to my drums
a buzz of wings alighting
a long cool draw imbibing
I'll be off to Mazatlan.
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FOR DAVID GETCHES
Through burn, scald and scar
pocked by beetle-ridden puncture
marks,
Little curing time remaining,
you drip viscous leaky
stop gaps,
A blue fungus lining begins to
tension Itself around the cores
you assiduously persist in
Some rings more expansive,
others so tightly wound by
wounds received you
Bear compression fractures,
holding yourself out I see you
delight more than ever
In these pinpricks of heat
and light a new morning
dispatches.

A FOURTH OF JULY CONVERSATION
In the western draw below the incline of our mountain cabin this independence day, a goat bellows. The neighbor's kids bellow back. Not
rudely or disrespectfully but gleefully. The goat loves the company.
In the summer of the Hayman Fire when the evacuation order was
given, the neighbor on the Pikes Peak side of the mountain left his goat
behind. I loved seeing that goat atop the lookout of his shed like a sage
observing all who pass by.
The man missed that goat so much he kept searching for him up and
down the ravines of the Platte Canyon. Thirteen months later he found
the creature forty miles away in Waterton Canyon.
Fire, coyote, and mountain lion country all the way from here to
there, that goat took care of himself. Intelligent dialogue and living by
your wits, kids you'll need this.
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BE PREPARED!
I can't say the climate's changed
any more than a dinosaur can,
but since I got my law degree forty
years ago I fantastically pronounce
myself qualified to notice the weather's
taken an awful twist towards
Not funny!
The St. Patty's Day blizzard, for example.
It used to occur just once, right?
(as if the weather itself, on a one time
basis, were mourning closure of the
downtown Harry Hoffman's).
Now what?
Example 2. In the 2002-03 drought
we prayed for return of the July monsoons,
you know one of those quick moving
boomers with a tolerable shower to wet
the flowers and chuck a few hail stones
at Allstate.
Now, you must dare the 16" Street Mall
between 3 and 5 p.m. equipped with
inflatable kayak and quick draw
air pump.
I heard last week from a credible northern
source that Jimmy Buffet has opened up
a Margarita Ville on the beach at the leading
edge of the former ice pack for polar bears,
who tired of swimming, are hooking up with
eligible Grizzes.
Not funny!
This kind of foolish talk dressed up like
"The Colorado Supreme Court just made
a Rule of it and intends to enforce it as
part of the new Professionalism Code!"
Used to be strictly reserved for the
April lissue of The Docket.
You've told your kids the Mesa Verdeans
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chose alcoves situated towards the sun
during the lowest arc of the winter skies
and Homesteaders plucked groundwater
out of the prairie winds.

Quaintly ancestral?
(Don't you hate words like
"Non-Stationarity?")
Why not, "Be Prepared!"

EMBIARA PANTANAL
Land of wetland meadows,
Tapir and the Spoonbill
Ponds of River Otter fishing,
woodland Oncilla,
clacking Peccaries

Homeland of the spreading
and the shrinking Rio Negro
It's morning!

OUugg OUugg OUugg!
whoop the Howlers
You ride Pantanal Ponies,
duck-fitted sure footers
Crimson-throated Jabiru stand on
sand islands, Caiman sharpening eyes
river drift the settling evening
You take a cross-country safari,
a Giant Anteater ambles her dinner
A gaggle of gathering snowy
Egrets congregates your glowing
sunset rapture.
(at the Embiara Lodge, Pantanal, Brazil, July 2011)
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WATER'S ALL ABOUT
Water's all about our work and play,
how we're formed and look,
from, brow to toe, brain and heart,
mountain front and plains afoot,
snow white caps on winter heads,
rolled up sleeves in August bake,
lakes and streams that swell and shrink
that fall and spring our equinox,
gnarly hands and gnarled-up knuckles,
buckled plates and chisel grooves,
from north to south the hogback hues,
the reds, the greens, our faults, our hopes,
from east to west the morning peeps,
she plants her feet in columbine,
she spreads her mantle on the Utes,
the canyon rims, the furrow rows,
she sets our route, our journey on
her waves and pools, her "Come Along!"
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O,JOHN
0, John, they say you are leaving!
A whole lot of evidence, findings, judgments
behind you.
They say you are leaving some tracks along the
Rio Grande, through the Great Sand Dunes,
within the Aquifers,
Confined and Unconfined many a thought
and puzzlement about the many ways
men and women behave, and not.
You hold a keen eye, John, for the nub
of the nugget of a conundrum,
which way to go?
As if a Ute for a good campsite, or
Hispano Sangre de Cristo Land Grant settler
or any of these other Valley immigrants
Looking for a fair and just opportunity
to wick some candles, plant some roots, grow
some kids to fall in love with Colorado.
(In celebration of Judge 0. John Kuenhold and his service to the
People of Colorado)
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VUCA
Let the River meander.
From Delta to Headwaters
row back uphill to experience
The gravitational push and slack,
the Volatility of energies unleashed,
the Uncertainties of safe places
for thinking the unthinkable:
Complexity is our natural legacy,
we are the interlinked anatomy
of living inter-dependent-ally.
Let the River meander from Source
to Sea. Our operating criteria
must dwell in the interstices
of Ambiguity.

NIGHT OWL SNOWFALL
Snow runs low to the ground,
blankets all vacant spaces.
Watching this night's fall,
a freeze covers me.
Were this rain, my pores
would hold but temporarily
What a deeper part of my
earth would readily absorb.
Suspended now, I will not
knap.
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MARK AND JIM
Mark and Jim been riffin'
been doing like they otter,
been launchin' rubber duckies
been bobbin' in the water.
Every tune that's in you
will surely tune another,
paddle Captain's saying
your turns get one another.
Just cut your blades some flat,
do you feathers like a tern,
dip, dip and swing them backs
will sharp your bends together.
Mark and Jim been riffin'
been doing like they otter,
been launching rubber duckies,
been bobbin' on the waters.

VIADUCT
Here I wander over a viaduct
in another western town working
to be cheerful. The Truckee River
runs down from Tahoe carrying
its message of spring snowmelt
released for all who would hear,
though winter is close upon us
Patty Limerick talks of doomed
predictions often taking an unexpected
turn towards bewildering our perceived
limitations. I hear our daughter
is bearing a girl child, our cattle
dog snoozes as you turn in. All
around you the city of our nesting
Old age at the foot of the Great
Divide grows younger.

Volume 15

POETRY

Issue 2

CHOCOLATE SPRINKLE SUNSHINE DAY
Close to ones you love
What is this about?
Vanilla malt make it large
I'm thinking winter's coining
We should leave it mystery
Can I have your picture
Sitting in the sun?
Yes you can.

OUR BOY DAN
Along the ditches
Along the furrow rows
Food Life Civilization
Bear good produceEconomy of hope
And hard work
Virtue of community
Nurturing and
HeartacheMeaning of
Burrs gristle
Bruised knuckles
Whistle of meadow lark
Snow geese daughters
Bridges on you go and stay--Over the Ridges
The Spanish Peaks---
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MORAY
Circle on circle
Climb from the earth's center,
in seven times three great
concentric rings
Deep within the highlands
of Peru, midway between
Cusco and the Sacred Valley.
Far above, a wheeling condor can
see the stepping spring waters drop
level to level, amidst a starburst
Of three great concentric rings
the people celebrate, Pachamama
earth, the mountains, and the sky.

SHOULD I GO TO LAW SCHOOL?
How many Saturdays brought you to this?
The mountain of pushing your mountains uphill?
Finding and losing and finding again
The thread of a path through a prickle of oak brush
Blocked by the tangle of impenetrable ironwood
In the flesh-eating thicket of wild manzanita
Your very best argument inevitably subsumed to.
Yet smelling the bay of the meadows you left
And the salt of the sea just over the ridge
In the range of the range of the valley of foothills,
In the land of the dairies of golden green poppies,
In the shade of the tunnels of the tallest tall redwood
Your brothers and sisters are calling out questions
To answers you thought had never been asked.
(In celebration of thinking I'd do it all over again!)
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WIGGLE ROOM

You can't really walk in another person's boots or moccasins,
but you can borrow and give thanks for them.
If you put his boots on and try any trailhead straight away,
your ache will blister and fester.
To shape her leather into your own, you'll need some wiggle
room breathing space for the long haul.
A few minutes a day of strapping on their sinew
gardening your own back yard may help.

EXTRAORDINARY
Nothing is ordinary about this May.
A permission is given.
Reservoirs are mostly full from unexpectedly
good years,
Amidst dire predictions of long term crisis,
amidst the enduring condition of civilization's inevitable expansionthey are coming, those who follow us
through thick or thin.
We must not forget them
whether or not they
remember us.
For now we are responsible.

DITCH HAIKU
Seed to sunlight, Hi!
Now you see me bursting forth
Water ditch running.
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BOOK NOTE
James Lawrence Powell, Dead Pool: Lake Powell, Global Warming, and
the Future of Water in the West, University of California Press, Los
Angeles (2008); 283 pp; ISBN 978-0520254770.
James Lawrence Powell ("Powell") is the executive director of the National Physical Science Consortium at the University of Southern California. His previous works include: Grand Canyon: Solving Earth's Grandest Puzzle; Mysteries of Terra Firma: the Age and Evolution of the Earth;
and Night Comes to the Cretaceous:DinosaurExtinction and the Transformation of Modern Geology. Dead Pool is a five-part book that focuses on the events that led to the current state of the Colorado River,
and how global warming and water policies will transform the river in the
future.
PART ONE: RIVER OF SURPRISE
Chapter One, The Dam is Not going to Break, Dead Pool opens in
dramatic fashion, explaining the predicament the United States Bureau of
Reclamation (USBR) engineers were in as the 1983 floods on the Colorado River threatened to spillover and break Glen Canyon Dam, the dam
holding newly filled reservoir, Lake Powell. Via this tale of disaster
averted, Powell provides a broad overview of the historical events leading
up to the creation of Lake Powell, the USBR, and a detailed description
of the Glen Canyon Dam impounding the large reservoir.
Chapter Two, Playing Dice with Nature, contrasts the past problem
of flooding with contemporary problems facing Lake Powell: drought,
and global warming. Powell introduces the concept of "dead pool"-the
elevation at which a reservoir's water level falls below the dam's lowest
outlet works or exit. This chapter details experts' struggle to account for
global warming's effect on drought and concludes that increasing temperatures and evaporation are likely to cause the supply of water in the
Colorado River basin to decline
PART TWO: RIVER OF EMPIRE
Chapter Three, Appointment in Samarra, discusses three historical
downfalls of irrigation societies: silt, salt, and internal political weaknesses. Drawing on global examples, such as the current conflict on the
Nile River between Egypt and Sudan, as well as the case of the Hokoham
civilization occupying Arizona a millennium ago, Powell points out the
perils of irrigated agriculture.
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Chapter Four, One Simple Fact, focuses on the geography and climate of the American West. Noting that American ideals and notions of
progress led to the refusal to recognize the fact that the country was divided into wet and dry regions, the author introduces John Wesley Powell ("J.W. Powell") and depicts his struggle to relay the realities of the
arid West to politicians who did not want to hear his message. J.W.
Powell recognized that the region could not support the widespread irrigation proposed, and although he proved prophetic, his insistence that
there was not enough water fell on deaf ears.
Chapter Five, The Reality of Empkre, introduces the Reclamation
Service (later the USBR), and takes a critical viewpoint of its rise and
expansion. Powell asserts that the agency ignored Congressional intent
under the Newlands Act when it failed to limit homestead land grants to
160 acres and selected poorly placed projects that were economic failures. The chapter concludes with a focus on the USBR's attraction to the
Colorado River, with its steep gradient and hydroelectric producing potential, and the USBR's desire to tame such a wild river.
Chapter Six, This Vast Plain of Opulent Soil, provides an historical
overview of the events leading to the Colorado Compact of 1922 ("Compact"). Powell depicts the transformation of the Colorado Desert into the
Imperial Valley due to developers' growing interest in the region at the
beginning of the twentieth century.
This chapter also provides a valuable legal perspective, asserting that
the combination of California's rapid development and the then widely
accepted doctrine of prior appropriation posed substantial threat to upstream states' interests, prompting their entry into negotiations for an
interstate compact. Powell sums up the chapter by providing insight into
the decision making process behind the Compact, such as why the commissioners chose Lee's Ferry as the dividing point between basins, which
interests the Compact favored, and its modern-day impacts in the Colorado River basin. This chapter is a broad yet comprehensive introduction to the "Law of the River."
Chapter Seven, Lonely Lands Made Fruitful,describes the construction of the Hoover Dam. It covers the social significance of the dam's
construction to the country during the Great Depression and how it
jumpstarted the era of big dam building in the United States.
PART THREE: RIVER OF CONTROVERSY
In Chapter Eight, Natural Menace Becomes National Resource,
Powell begins an in depth account of how the USBR brought the Colorado River under its control. This chapter recounts the failed proposal
for Escalante National Monument, a national monument stretching from
Lee's Ferry upstream through Glen Canyon and Cataract Canyon that
likely would have prohibited Glen Canyon Dam's construction. The
chapter also introduces the initial proposal for the Colorado River Storage Project ("CRSP"), designed to place mega dams at both Glen Canyon
and Echo Canyon.
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Chapter Nine, Shall We Let Them Ruin Our NationalParks?, offers
an overview of the National Park Service ("NPS") and contrasts its mission with that of the more powerful USBR. This chapter chronicles the
Echo Park conflict, asserting that the USBR was bound to eventually
propose a project in a protected national park or monument. Powell
depicts the USBR's desire to have a dam at Dinosaur National Monument's Echo Park and the resulting dilemma facing the NPS.
Furthermore, Powell explains how the USBR provided a type of social welfare through heavily subsidized water and the western sentiment
expressing a desire for the federal government to fund water development
projects and then take a hands-off approach to managing the West. Powell wraps up the chapter by introducing the Sierra Club-the prominent
conservationists who lead the way in the fight for Echo Park-and noting
their willingness to support some projects in exchange for protection of
other areas.
Chapter Ten, We Want to Be Dammed, focuses on David Brower,
the USBR's most fierce conservationist rival, and the steep learning curve
he and his fellow environmentalist faced as they took on the USBR in the
fight for Echo Park. This chapter also introduces Brower's counterparts
in the Echo Park fight, Colorado Congressman Wayne Aspinall and
USBR Commissioner Floyd Dominy. Informatively and eloquently placing this conflict in the context of the American environmental movement,
Powell conveys to the reader the importance of the Echo Park debate to
contemporary environmental legislation and regulations. Here, Powell
effectively lays out the most contentious issues and the legislative process
leading up to the construction of Glen Canyon dam. Powell concludes
that conservationists today lament the Sierra Club's mistake of essentially
trading Glen Canyon for Echo Park and asserts that, despite certain mistakes, the Sierra Club was still successful in preventing dams in other areas such as the Grand Canyon and Echo Park.
Chapter Eleven, To Have a Deep Blue Lake, portrays the post-Glen
Canyon Dam approval tilt between Brower and the mercurial and strongwilled USBR commissioner, Floyd Dominy. Powell explains the Rainbow Bridge issue and how in order to get legislation passed to approve
Glen Canyon Dam, the USBR had to agree to "preclude impairment" of
Rainbow Bridge National Monument. This resulted in USBR's subsequent attempt to maneuver around this provision, which then alerted
Brower of the agency's intention to dam the Grand Canyon.
Powell eloquently lays out the Grand Canyon debate, including the
perspectives of each of the major players, and illustrates the monumental
power struggle to reclaim the American West. Much like the physical
infrastructure that was implemented to control the Colorado River, Powell's historical account of the physical and political development of the
river provides the foundation for understanding the contemporary issues
he explores in PartFour.
In Chapter Twelve, The Biggest Boondoggle, Powell explains that,
even without considering the environmental costs, the CRSP was economically unfeasible. Continuing with the theme of economic frivolity,
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Powell observes how the USBR figured out how to manipulate the system
and obtain further funding once a project began. Ultimately, Powell concludes that Lake Powell, in addition to being economically unfeasible,
was unnecessary to regulate the Colorado River.
Segueing into the scientific portion of the book, Powell discusses water quantity and evaporation, and asserts that projects like the CRSP reflected Western politicians' desires over sound science.
PART FOUR: RIVER OF LIMITS
In Chapter Thirteen, Time Machines, Powell's focus shifts to the balance between supply and demand on the Colorado River as he begins to
introduce scientific concepts and instruments integral to his analysis. He
discusses the history and efficacy of tree ring science in measuring historical river flows, as well as past droughts and climatology. This chapter
also explains how global warming factors, such as increased evaporation
and earlier runoff, affect the Colorado River and its water supply.
Chapter Fourteen, A New Clmatology, depicts how scientists might
use modeling to answer the question: how might temperatures continue
to rise and what might be the effect on the Colorado River and its system
of dams and reservoirs? Powell objects to USBR data from a limited wet
period because it discounts tree-ring science and global warming's projected effects. He then plays out how a potential model would work, by
plugging specific numbers in, and predicts what their practical effects
could be.
Chapter Fifteen, Raiamakers, analyzes the viability of desalinization
and cloud seeding as mechanisms to augment the Colorado River water
supply. This Chapter contrasts the differences between a supply-based
perspective on water management and a demand-centered perspective.
Powell concludes by explaining the "soft path" approach, which incorporates economic tools to encourage efficient water use and focuses on sustainability and equity. ,
Chapter Sixteen, Let People in the Future Worry About It, considers
two prevalent problems concerning the actual water in the Colorado
River: high silt content and high salinity. Powell focuses on silt buildup
in Lake Powell, silt deprivation to the Colorado River delta, and increased salinity due to evaporation.
Chapter Seventeen, A Hundred Green Lagoons, assesses the ecological state of the Colorado River. Powell explores the legal emphasis that
the USBR historically placed on environmental quality and the effect of
altered water temperatures and sediment load on river corridor species.
PART FIVE: RIVER OF TOMORROW
Chapter Eighteen, River of Law, outlines a broad and comprehensive
overview of the expansive body of law on the Colorado River. Powell
builds on the scientific modeling introduced in Chapter Fourteen to predict how the current legal system would respond to a failure of the hydro-
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logic system and the physical infrastructure in place on the Colorado
River.
In Chapter Nineteen, The West Against Itself Powell synthesizes
Dead Pool's information into an outlook for the future and makes suggestions on how the Colorado River can best be managed moving forward, emphasizing that a comprehensive demand-based approach in conjunction with political will power will be necessary to avert a future water
crisis.
CONCLUSION
Dead Pool, for all the technical, scientific, and legal information it
contains, is an easy and enjoyable read for a wide variety of readers. Renowned Colorado River Historian, Donald Worster, praised Dead Pool
as "the best book the] know[s] about the current state of the Colorado
River and the policy issues facing it." For those familiar with western
water politics, its historical recount of the events leading up to the present
offers a nice refresher, and its scientific analysis of global warming and
the future of the river shines light on potential problems for those relying
on the river. Dead Pool provides less familiar readers with all the background information necessary to understand the development of the
Colorado River basin and the issues facing it today. Overall, Dead Pool
offers a comprehensive analysis of the Colorado River, centered on its
most controversial event-the construction of Glen Canyon Dam and subsequent filling of Lake Powell.
Jonathan King
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CASE NOTES
PAWNEE WELL USERS V. WOLFE: THE
NATURAL SUCCESSOR TO VANCE V. WOLFE
JOHNA VARTY'
I.

INTRODUCTION

In 2009, the Colorado Supreme Court created a stir in the energy
and water communities when it issued its decision in Vance v. Wolfe. In
Vance, the court held that water produced during the coalbed methane
("CBM") extraction process constituted a "beneficial use" of that water,
thus subjecting it to administration by the Colorado State engineer
("SEO" or "state engineer").' While the underlying facts in Vance related to methane gas produced from coal seams, the resulting rulemaking
process had implications for oil and natural gas producers throughout the
state.2 As a result, the oil and gas industry saw the decision as an additional regulatory hurdle that would significantly increase the costs and
uncertainty of both CBM and conventional forms of oil and gas production ("conventional development"). 4 Landowners and water right holders concerned with water quality and the security of their water rights applauded the court's decision as an appropriate step toward further protecting their water interests. 5
Following the Vance decision, the SEO faced the staggering reality
that that thousands of oil and gas wells in the State would require permitting determinations.' The Colorado Legislature ("Legislature") stepped
in to provide a streamlined process by which the SEO could proceed with

* With thanks to Jason Turner, Colorado River Water Conservation District,
for
his review and commentary.
1. Vance v. Wolfe, 205 P.3d 1165, 1169 (Colo. 2009).
2. Cody Doig, Vance v. Wolfe: "BenelicialUse" or "BeneficialByproduct?"- An
Analysis of Produced Water in Colorado, 13 U. DENV. WATER L. REV. 163, 173 (2009).
3. For the purposes of this Note, I will use "conventional development" to mean all
forms of non-conventional oil and gas production other than CBM. These type of production include, but are not limited to, conventional associated gas, gas-rich shale, and
conventional non-associated gas.
4. Id.
5. Neal Joseph Valorz, The Need for Codification of Wyoming's Coal Bed Methane Produced GroundwaterLaws, 10 WYo. L. REV. 115, 124 (2010).
6. Kristin H. Mosely, Produced Water Associated with Shale Gas Development, *1,
*4 (Feb. 24, 2012)(unpublished comment, on file with the University of Denver Water
Law Review).
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making these determinations.' The resulting legislation provided a process by which the SEO could make basin-wide determinations over
whether the water being produced was tributary or nontributary in nature.' The legislation further clarified that for both CBM and conventional development, any tributary groundwater produced would require a
permit, and if taken from an over-appropriated stream system, require a
court-approved augmentation plan. 9 The Legislature further declared
that for conventional production, groundwater extracted from nontributary sources would not require a permit unless that water was being put to
a )eneficial use.io CBM production of nontributary groundwater stayed
See Figure 1.0 for a general
true to Vance, and required a permit."
breakdown of how each type of well is now administered.

Nontributary
Conventional

Tributary Con-

No

No

(unless put to beneficial
use as defined by § 3790-137(7))

Yes

ventional

Yes
(if over-appropriated)

Figure 1.12

Opponents of oil and gas development, concerned landowners including the plaintiffs in Vance, and environmental groups opposed the
basin-wide determinations and challenged the laws in court. The resulting case, Pawnee Well Users v. Wolfe, challenged the scope of the SEO's
administrative authority and process, claiming that the Legislature did not
grant the SEO the authority to make basin-wide determinations, and that
the public was not given sufficient due process.1

7.

2009 CO H.B. 1303; 2010 CO S.B. 165.

8.
CoLo. REV. STAT. § 37-90-137 (2011); see also COLO. REV. STAT. § 37-90-137(4)
(granting the state engineer authority to issue pernits for non-tributary wells); COLo.
REV. STAT. § 37-90-103(10.5)(defining "nontributary").
10.

10.
11.

Id.
Id.
Id.

12. Kent Holsinger, Produced Water from Oil and Gas: The Legal and Regulatory
Framework, presentation (powerpoint at 138) (on file with author).
13. Pawnee Well Isers v. Wolfe, No. 2010CW98 (Water Div. 1 2011).
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This Note examines Pawnee as an inevitable outgrowth of Vance.
The first section will discuss the basic geology and hydrology associated
with CBM development and the differences between it and conventional
production. Second, this Note will analyze the Vance decision. Third,
this Note will address the changes the Legislature made to the regulatory
scheme both during after Vance in order to incorporate the Vance decision into the SEO's rulemaking jurisdiction and streamline the resulting
process. Fourth, this Note will look at Pawnee as the inevitable result of
the Vance decision and the Legislature's actions. Last, this Note will discuss some future policy implication of the Vance and Pawneedecisions.
II.

WHAT IS CBM AND HOW IS IT DIFFERENT FROM CONVENTIONAL

OIL AND GAS DEVELOPMENT?
CBM is quite different from conventional development and results in
different extraction techniques. CBM is found in shallow underground
seams, generally at depths between 1,000 and 3,000 feet.14 Comparatively, conventional oil and gas, while occasionally just as shallow as
CBM, is commonly much deeper-with some wells over 8,000 feet below
the surface."s Biological processes iii these coal seams generate methane
gas that is held in place by the hydrostatic pressure of naturally occurring
groundwater also found within the coal seams.' 6 Therefore, in order to
release the methane, producers must first dewater the coal formation.
Once the water is removed, the methane is no longer trapped by hydrostatic pressure and can be extracted.1 8 The water produced is then disposed of in a variety of ways including stored in lined storage tanks followed by re-injection, stock watering, irrigation, stock watering, or release
into dry stream channels.19 While there has been a trend towards recycling this water, it is often more cost efficient to re-inject the water into
geologically isolated formations well below the surface and any aquifers
containing usable water supplies.20 The Colorado Oil and Gas Conservation Commission ("COGCC") regulates access to and activities in these
formations, as well as the reinjection process, and the storage and recycling process.21
While there are formations where conventional oil and gas can be extracted much closer to the surface, generally, the comparatively shallower

14. Joseph Michael Evers, Coalbed Methane: Intermountain Oil and Gas BMP Project, Nat. Res. Law Center, University of Colorado Law School, available at
http://www.oilandgasbnps.org/resources/cbm.php.
15. Id.
16. Id.
17. Id.
18. Id.
19. Vance, 205 P.3d at 1167.
20. Mosely, supra note 6 at *34.
21. Vance, 205 P.3d at 1167.
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depth of CBM production is more likely to pump tributary groundwater
than conventional production.22 See e.g. Figure 2.0.

Schematic geology of natural gas resources
Lan scea
Conventional

non-a

lted

Coatbed methare
Convntonal
ossociatiad

gas

gas

F rure 2.0 23
In the case of conventional deposits, there are often intermediate layers of nonporous rock, which serves to "seal-in" oil and gas and thereby
separate it from other groundwater aquifers. 24 In addition, deeper
groundwater aquifers located in or near the formations that contain conventional oil and gas, are less likely to be hydraulically connected to
tributary surface water merely as a result of their depths.25 Moreover,
even if these deep aquifers are hydraulically connected, water at such a
depth is likely to satisfy Colorado's statutory definition of nontributary
groundwater, which requires that the groundwater "withdrawal . . . will

not, within one hundred years of continuous withdrawal, deplete the flow
of a natural stream . . . at an annual rate greater than one-tenth of one

percent of the annual rate of withdrawal." 26 Due to this deep groundwater's slow migration speeds, on average about a foot per day, it is more

22. See Edwin D. Gutentag, et al., Geohydrology of the High Plains Aquifer in Parts
of Colorado, Kansas, Nebraska, New Mexico, Oklahona, South Dakota, Texas and
Wyoming: U.S. Geological Survey PifessionalPaper,1400-B, High Plains RASA Project, availableathttp://pubs.usgs.gov/pp/1400b/report.pdf.
23. U.S. ENERGY INFORMATION ADMINISTRATION, NATURAL GAS: SCHEMATIC
GEOLOGY OF NATURAL GAS RESOURCES, (Jan. 27, 2010) available at
http://www.eia.gov/oilgas/natural-gas/special/ngresources/ngresources.html.
24. Id.
25. See Gutentag, supra note 23.
26. COLo. REV. STAT. § 37-90-103 (10.5) (2010).
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likely that the statute will deem the water produced during conventional
development "nontributary." 27
Conventional development is also different from CBM because the
removal of groundwater is not inextricably tied to the extraction process. 28 Unlike CBM production, oil and gas is extracted by drilling a well
into an oil or gas bearing formation, and relying on the natural pressure
of the oil or gas at depth to push the oil or gas to the surface. 29 In conventional development, water removal is not necessary for production
and is only produced in large quantities towards the end of the life of the
well. 3 0
A.

VANCE V. WOLFE

In Vance, two ranching families, the Fitzgeralds and the Vances (referred to collectively as "Ranchers"), brought a declaratory judgment action in Colorado District Court, Water Division 7 ("water court") to determine the legal obligations of the SEO and the Division 7 Engineer for
well permits and augmentation plans associated with water produced during CBM operations." The Ranchers wanted CBM wells to be subject to
permitting administration by the SEO and argued that the withdrawal of
groundwater during CBM extraction constituted a beneficial use of that
water under the Water Right Determination and Administration Act of
1969 ("1969 Act") and Colorado Ground Water Management Act
("GWA").32 The Ranchers were concerned that the SEO's abdication of
this obligation resulted in harm to their senior water rights.33 The water
court agreed with the Ranchers that CBM extraction constituted a beneficial use of groundwater and the extraction by CBM producers was an out
of priority withdrawal. 34 Defendants appealed the water court's finding of
beneficial use to the Colorado Supreme Court. The Colorado Supreme
Court upheld the water court's decision, agreeing with the Ranchers, and
Vance v. Wolfe quickly became another of a long history of hotly debated water cases.3
The Appellants, the SEO and BP America Production Company
("Appellants") presented a three-pronged argument in their appeal.36
Appellants first argued that water produced during CBM extraction was
27.

R. W Buddemier & J. A. Schloss, Groundwater Storage and Flow,

KANSAS

GEOLOGICAL SUR vEY (2000)available at

http://www.kgs.ku.edu/HighPlains/atlas/apgengw.htm.
28. Evers, supra note 14.
29. Id.
30. Id.
31. Vance, 205 P.3d at 1166-67.
32. CoLo. REV. STAT. S 37-92-502; COLO. REV. STAT.
at 1166-67.
33. Vance, 205 P.3d at 1166-67.
34. Id.
35. Vance, 205 P.3d at 1167.
36. Id. at 1166-68.

S

37-90-137; Vance, 205 P.3d
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actually "produced water" and therefore a mere waste product incidental
to the actual goal of mining for methane.17 Appellants argued that with
no intent to put water to beneficial use, the withdrawal of such water
would not trigger either the 1969 Act or GWA." In response, Ranchers
argued that because extracting the methane required the withdrawal of
water, and because water is instrumental in keeping methane trapped in
coal seams, the extraction of water constituted beneficial use.39
The Court agreed and held that the production of water was not an
incidental waste, but rather an essential component of producing methane gas; the Court further held that this beneficial use triggered the 1969
Act and the GWA.40 This "beneficial use" gave rise to appropriative
rights and required the SEO to prohibit out-of-priority withdrawals without an approved augmentation plan. 4' Relying on its past decisions regarding the beneficial use of water associated with gravel extraction, the
Court reasoned that the interpretation in those cases coupled with statutory construction resulted in the determination that the withdrawal of
groundwater in the CBM process was an "integral component" to the
CBM process, and thus a beneficial use.4 2
In Three Bells Ranch Assoc. v. Cache La Poudre Water Users Ass'n
and Zigan Sand & Gravel, Inc. v. Cache La Poudre Water Users Ass'n,
commonly referred to as the "gravel cases," the claims centered on the
question of whether the water collected in pits after the extraction of sand
and gravel constituted a beneficial.43 In the gravel cases, the Court held
that because the producers used the water collected in the pits for a later
beneficial use including land reclamation and dust suppression, that use
gave rise to an appropriative right.44 Hoping to distinguish the gravel
cases from the case at hand, Appellants in Vance argued that the fact that
the water was applied to a lateruse is what gave rise to the beneficial use,
where in CBM production, the contentious use happened at the time of
extraction.4 5 The Court disagreed, holding that the temporal difference
between finding beneficial use at the time of extraction in Vance rather
than the later use in the gravel cases was not relevant. 46
The Court discussed at length the fact that Colorado water law proceeds from the presumption that all groundwater is tributary unless
proven to be non-tributary and the parties in Vance did not challenge that
37. Id. at 1168.
38. Id.; COLO. REV. STAT. S 37-92-502; COLO. REV. STAT. § 37-90-137.
39. Vance, 205 P3d at 1168.
40. Id.; COLO. REV. STAT. § 37-92-502; COLo. REV. STAT. § 37-90-137.
41. Vance, 205 P3d at 1168.
42. Id. at 1170.
43. See generally, Three Bells Ranch Assocs. v. Cache La Poudre Water Users
Ass'n, 758 P.2d 164 (Colo. 1988); Zigan Sand & Gravel, Inc. v. Cache La Poudre Water
Users Ass'n, 758 P.2d 175 (Colo. 1988).
44. Three Bells Ranch Assocs. 758 P.2d at 166; Zigan Sand & Gravel, Inc. 758 P.2d
181.
45. Vance, 205 P3d at 1170 (emphasis added).
46. Id.
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presumption.4 7 Pursuant to the 1969 Act, the state engineer has the affirmative duty to protect existing water rights against injury by curtailing
injurious out-of-priority diversions of tributary ground water that are not
48
replaced under an augmentation plan or substitute water supply plan.
If a court finds an "appropriation" and a "well" under the GWA and the
1969 Act, and the presumption of the tributariness of that water source is
not overcome, then the use of that water is subject to the priority system
to be administered by the SEO.49 In this case, the court did not need to
address whether the water was tributary because neither party contested
the presumption.5 0
The 1969 Act defines an "appropriation" as, "the application of a
specified portion of the waters of the state to a beneficial use," and a
"well" as, "any structure or device used for the purpose of or with the
effect of obtaining ground water for a beneficial use from an aquifer.""
The fact that Appellants constructed CBM wells with the intent to extract
ground water was also uncontested; the definition of "well" and "appropriation" thus hinged on whether the use of the extracted water was a
"beneficial use."52 Had the court found that the use was a beneficial use
but that the water was not tributary, the SEO would still have had to assert its jurisdiction over the water. 53 The burden of this intervention
would be less onerous however, because the producer's use of the water
would not give rise to an appropriative right that could trigger a costly
5 4
augmentation plan if the stream-system was already over-appropriated.
Rather, because the GWA does not require nontributary water to be administered under the priority system, the Appellants would simply need
55
to obtain a permit from the SEO in order to conduct CBM operations.
After holding that the extraction of water in CBM mining constituted a
"beneficial use" of that water, the court next addressed the SEO's two
remaining arguments.
Appellants next argued that, as an administrative agency, the SEO was
entitled to deference in its definition of beneficial use because the term
was ambiguous. 6 The court disagreed, holding that the SEO's determination that extraction of water during CBM development did not constitute beneficial use was contrary to the plain meaning of the 1969 Act and
therefore unreasonable." The 1969 Act defines "beneficial use" as, "the
use of that amount of water that is reasonable and appropriate under reasonably efficient practices to accomplish without waste the purpose for
47.
48.
49.

Id. at 1168.
COLO. REV. STAT. § 37-92-502.
Vance, 205 P.3d at 1168-69.

50.

Id.

51.
52.

COLo. REv. STAT. S 37-93-103(3)(a); COLO. REV. STAT. § 37-93-103(14)(a).
Vance, 205 P.3d at 1169.

53.
54.

Id. at 1171.
Id.

55.
56.

Id.
Id. at 1172.

57.

Id.

-

WATER LA WREVIEW

476

Volume 15

which the appropriation is lawfully made.",5 While this is a broad and
ambiguous definition of the term, and acknowledging that the SEO was
entitled to some deference, the court nevertheless held that the SEO's
claim that water produced during CBM development did not fall within
the definition conflicted with the plain meaning of the statute.
Third, Appellants argued that the Colorado Oil and Gas Conservation Commission ("COGCC") had exclusive regulatory authority over
water produced during CBM extraction. 60 To support their argument,
Appellants offered evidence that the COGCC had been granted broad
regulatory authority.' While it acknowledged the powers granted to the
COGCC, the court ultimately held that the COGCC did not have exclusive regulatory authority because Appellants failed to produce evidence of
a specific provision of the Oil and Gas Conservation Act that exempted
oil and gas production from the 1969 Act or the GWA.62 Because of the
absence of such evidence, the court held that the appellant's argument
was in direct conflict with the plain language of the Ground Water Act
Accordingly, the court interpreted the language of
and the 1969 Act.
the 1969 Act and the GWA to hold that water produced by appellant's
CBM wells constituted beneficial use, did not overcome the presumption
of tributariness, and gave rise to an appropriative right.6
By holding that water produced during CBM development constituted a beneficial use, the court surprised the oil and gas industry by
demonstrating that they did not have an exemption for their groundwater
withdrawals. The court also emphasized that when making the determination, the issue was very fact specific. Finally, its extensive examination
of the presumption that all groundwater is tributary seemed to hint to the
Legislature that this would be the next step in the incorporation of water
law into oil and gas development.
B.

THE AFTERMATH OF VANCE

The Vance decision triggered powerful reactions from both the water
and oil and gas communities, and led the Legislature and SEO to take
action. Many analysts were quick to extrapolate from the decision its
application to the oil and gas industry as a whole." Many also wondered
if conventional oil and gas wells would now be administered under the

58.
59.

CoLo. REv. STAT. S 37-92-502.
Vance, 205 P.3d at 1172.

60.

Id.

61.
62.
63.

Id. at 1173.
Id.
Id.

64.

Id. at 1171.

65. See Ken Wonstolen, Vance Decision Throws Oil and Gas Into Uncharted Waters, ENERGY NEWs ALERT, Beatty & Wozniak, P.C. (2009) available at
http://www.bwenergylaw.com/News/docunents/VanceDecisionThrowsOilandGasIntoUn
chartedWaters.pdf.
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prior appropriation system. 66 The oil and gas industry argued that forcing producers to buy water rights or adjudicate costly augmentation plans
could make drilling in Colorado prohibitively expensive for producers.6 7
The existence of the presumption of tributariness only served to
strengthen the oil and gas industry's trepidation.6 ' As a result of these
concerns, and anticipating the increased burden that regulating groundwater produced during oil and gas development would place on the SEO,
the Legislature began reacting to Vance even before the decision was
handed down by proposing House Bill 1303, which passed just days after
the court issued its opinion in Vance.6 9 The Legislature attempted not
only to create an efficient framework for the SEO, but also incorporate
the court's ruling about the beneficial use of water produced during CBM
development.
C.

HOUSE BILL 09-1303 AND SENATE BILL 165

Recognizing both that CBM development is unique and that Vance
necessitated a comprehensive framework for dealing with water issues in
oil and gas development, the Legislature passed several bills to streamline
the administration of CBM wells and extend the SEO's authority to all oil
and gas wells.7 0 The Legislature first adopted House Bill 09-1303 ("HB
09-1303"), which created specific timelines for when producers are expected to acquire permits and augmentation plans for tributary wells, and
granted the SEO authority to administer7 1the withdrawal of nontributary
groundwater for oil and gas development. 72
The Legislature also adopted Senate Bill 165, which amended COLO.
REV. STAT. § 37-90-137 to address the Vance decision and provide
guidelines for the State engineer to determine when a permit is not required." These guidelines are codified in § 37-90-137(7) and state that
no permit is required for nontributary groundwater produced in oil and
gas development, with the exception of CBM development, if the water is
not beneficially used.7 4 The statute further states that nontributary water
produced in oil and gas development, excluding CBM-produced water, is
not beneficially used if it is extracted for the purpose of facilitating oil
and gas production and it is disposed of in the same geologic basin from

66.
67.
68.

Mosely, supra note 18 at *4-5.
Doig, supra note 2, at 173-4.

Vance v. Wolfe Case Summary, HOLLAND & HART LLP: WESTERN WATER
LAw, available at www.westernwaterlaw.com/Vance v_Wolfe.html.

69. 2009 CO H.B. 1303.
70. Produced Nontributary Ground Water Rules, 2 COLO. CODE REGS. § 402-17,
Statement of Basis and Purpose.
COLo. REv. STAT. § 37-90-137(7)(c).
71.
H.B. 09-1303: Admin Mineral Development Water Wells, COYOTECULCH (Apr.
72.
28, 2009) available at http://coyotegulch.wordpress.com/2009/04/28/hb-09-1303-adminineral-(evelopment-water-wells-3/.
73. 2010 CO S.B. 165.
74. COLO. REV. STAT. § 37-90-137(7).
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which it was removed." The Bill goes on to require that this disposal
comply with all other relevant statutes and regulations and must be one of
the enumerated methods of dealing with the water. 76 Some of the enumerated methods include reinjection, road spreading, and reuse.n This
essentially means that nontributary water produced during oil and gas
development, other than CBM development, does not require a permit
as long as it is disposed of in the same basin from which it was taken in a
manner that satisfies one of the above-enumerated methods. Water produced during CBM development is considered beneficially used at extraction and thus requires a permit for the withdrawal of nontributary
water.
COLO. REV. STAT. § 37-90-137, as amended by the two bills discussed above, also provides for review under the Colorado Administrative Procedure Act of the SEO's determination as to whether energy producers need a permit. The combination of HB 09-1303 and Senate Bill
165 thus created a framework for the SEO to administer groundwater
produced during oil and gas development that both acknowledges the
differences between CBM extraction and other forms of oil and gas development, and allows for the integration of water law into the oil and gas
regulatory scheme (refer to Figure 1.0 for a chart that explains this
framework). These two actions by the Legislature allowed it to create an
exception for conventional development that produces nontributary water.7 9 This exception is justified by the complex hydrology and geology
associated with oil and gas development in Colorado and speaks to the
true concerns of water right holders.
Water right owners are inevitably concerned with oil and gas development harming the quality and quantity of their water supplies.
Whether the water produced as a result of energy production is a "beneficial use" of that water does not necessarily speak to this concern. The
Legislature's focus on the "tributary"/"nontributary" distinction effectively
addresses their concerns in that nontributary ground water will, by definition, not impact the water rights holders on surrounding streams, where
withdrawals of tributary groundwater will impact these water rights holders.8 0 Had the Legislature acted, as industry feared it would, and defined
beneficial use as any water extracted to facilitate oil and gas production,
the SEO may have needed to administer water rights for groundwater
produced more than a mile below the surface that was in no way hydrau-

75.
76.
77.
78.
79.

Id.
Id.
Id.
Id.
Amy Mowry & Ken Wonstolen, Vance v. Wolfe Adds Water Considerationsfor
Colorado Oil and Gas Producers, DENVER AssoCIATION OF PETROLEUM LAWMEN
NEWSLETrER (Oct. 2009) available at
http://www.cobar.org/repository/Inside Bar/Water962OLaw/November%2012,%202009/
Produced%20Water%20Article%2000 132482_.pdf.
80. COLo. REV. STAT. § 37-90-103.
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This could conlically connected to water used by water right owners.
siderably increase the cost of oil and gas development without protecting
water right users. 82 Therefore, in fully addressing the produced water
issue by regulating only tributary groundwater in conventional development, the Legislature created a functional exception that allayed the fears
of the oil and gas industry while also protecting existing water rights.
In Vance, the debate did not revolve around whether or not the water
produced was tributary because the Court relied on the unrebutted presumption that all groundwater is tributary.83 During the water court evidentiary proceedings, plaintiffs submitted engineering reports indicating
that not only was the water tributary, but that the withdrawal of such water
by CBM producers constituted an injury to their senior water rights. 84
Therefore, the presumption. that groundwater was tributary was supported by facts in the Vance. Moreover, such a presumption generally
applies to CBM wells, because CBM production regularly occurs at shallower depths.85 But conventional oil and gas producers argue that the
same facts are not likely to apply for most conventional wells.86
D.

STATE ENGINEER'S "PRODUCED NONTRIBUTARY GROUNDWATER
RULES"

Under its delegated authority to administer groundwater produced
during oil and gas development, the SEO promulgated the "Produced
Nontributary Ground Water Rules" ("Rulemaking" and "Rules," respectively).8 1 The Rules acknowledged the rebuttable presumption that all
groundwater is tributary, and the difficulty of a case-by-case determination for the thousands of oil and gas wells already in existence in Colorado." Thus, the SEO determined by rule, that certain geologic formations within the State were nontributary, thereby avoiding the necessity of
conventional producers to rebut that presumption for each individual
well operating in certain formations.89
During the Rulemaking, the SEO reviewed evidence from many interested parties including complex modeling, to determine areas where
the water produced by oil and gas wells is nontributary for purposes of
the SEO's administration of such water.90 If the water in the oil and gasproducing formation satisfied the statutory definition of nontributary, the
formation was officially delineated as nontributary in a Basin Specific

81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

Id.
Doig, supra note 2 at 176.
Vance, 205 P.3d at 1168.
Mowry, supra note 78.
Id.
Evers, supra note 14.
Produced Nontributary Ground Water Rules, supra note 70.
Id.
Id.
Id.
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Rule." This means conventional oil and gas producers would not need
to obtain a permit in such delineated basins provided the water was not
beneficially used in accordance with COLO. REV. STAT. § 37-90-137(7).
See Figure 3.0 for the list of basins delineated as nontributary by the Basin Specific Rules.
Basin/Field

Formation (Name)

(Name)

Rule Dictating

Area Designated As

Nontributary

Nontributary

Designation

Piceance
Basin

Mesaverde Formation

Neslen
Formation

Rule 17.7.D.1

4.

4

4

4

Shallow
Formations

Weber
Formation
Morrison and Entrada
Sundance
Formations

91.

Id.

Cameo and South Cmyon Coal Groups (in the
Muddy Creek Drainage
North of Paonia Reservoir in Delta and Gunnison Counties)
All Neslen Formation
within Piceance Basin in
Garfield and Rio Blanco
Counties
Undifferentiated Wasatch Formation, middle
and lower Wasatch
Formation, Iles Formation of the Mesaverde
Group, Williams Fork
Formation of the Mesaverde Group, and undifferentiated Mesaverde
Group, within certain
delineated areas in Rio
Blanco, Garfield, Mesa,
Delta, and Pitkin Counties.
Rangely Oil Field in Rio
Blanco County
Wilson Creek Oil Field
in Rio Blanco County
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Basin/Field
(Name)

Formation (Name)

Northern
San Juan
Basin

Fruitland
Formation
A Pictured Cliff,
Cliff House,
Menefee, Point
Lookout, and
Dakota
Formations

Paradox
Basin

Paradox
Formation

Rule Dictating
Nontributary

4f81

Area Designated As
Nontributary

Designation

Rule 17.7.D.2

All Fruitland Formation
Within delineated areas
in Southwestern Colorado

Hovenweep Shale,
Gothic Shale, and Desert Creek Members
within Mesa, Montrose,
San Miguel, Dolores,
and Montezuma Counties

Sand Wash
Basin

DenverJulesburg
Basin

From Fort Union
Formation, Lance
Formation, Lewis
Shale, Meseverde
Group, Baxter
Shale, Frontier
Formation
Wasatch

Mowry Shale, Dakota
Sandstone, Nugget Sandstone, and Hiawatha
Member of the main
body of the Wasatch
Formation in Moffat
County.
Hiawatha and West

Formation

Hiawatha Gas Fields

Pierre Shale Formation, Lower Pierre Shall Formation, the Niobrara
Formation, the
Carlile Formation,
the Greenhorn
Formation, the
Graneros Formation, the Dakota
Group, and the
Lyons Formation

Parkman, Sussex, and
Shannon Members of
Pierre Shale Formation;
within certain delineated
areas in northeastern
Colorado.

Fgure 3. 0 92

92. Burr, Watson, & Huffman, Presentation at the University of Denver Water Law
Review Annual Symposium (April 13, 2012) (on file with author).
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The state engineer's ability to conduct this analysis on a basin wide
level rather than-on a well-by-well basis streamlined the process and will
likely reduce the considerable cost and time associated with conducting
with well-by-well determinations. The Rules also created a process for
administrative appeal and provide for appellate review of the SEO's determinations of groundwater produced by energy developers by the water
court and ultimately the Colorado Supreme Court.93
E.

HOUSE BILL 1286

Recognizing that the Rules promoted efficiencies in the permitting
process, the Colorado Legislature passed House Bill 1286 ("Bill") in order to clarify and strengthen the SEO's position with regards to the
Rules. 94 The Bill clarified that the SEO had the specific authority to determine groundwater basins as tributary or nontributary. 95 Further, the
Bill granted the SEQ both rulemaking and adjudicatory authority to adOf relevance is the fact that the Legislature enminister this process.
acted the Bill while the Pawnee Well Users v. Wolfe case (discussed in
detail below) was pending.
1. Pawnee Well Users v. Wolfe
The SEO adopted the Final Rules in December 2009 and the BasinSpecific Rules were incorporated in early 2010.97 On March 1, 2010, a
group of water users and water right holders including the plaintiffs in
Vance, filed complaints in water divisions 1, 2, 4, 6, and 7, which were
consolidated into one proceeding in Colorado District Court, Water Division No. 1 ("water court"), captioned Pawnee Well Uses v. Wolfe.98 In
their complaint, plaintiffs challenged the Final Rules and the BasinSpecific Rules, claiming that the SEO exceeded its statutory authority and
that there was insufficient public notice of the rulemaking and related
procedures. 99
The water court reviewed both sets of rules using the "arbitrary and
capricious" standard specified in the Colorado Administrative Procedure
Act ("APA"), which provides that a court will defer to an agency decision
unless the agency's actions were arbitrary and capricious. 0 To be found
arbitrary or capricious, the agency action must deny a statutory right,
commit an action contrary to a constitutional right, exceed statutory jurisdiction, or commit an action that is clearly erroneous on the facts of the

93.
94.
95.
96..
97.
98.
99.

100.

Produced Nontributary Ground Water Rules, supra note 70.
2011 CO H.B. 1286.
Id.
Id.
Id. at *3.
Pawnee Well Users at *3.
Id. at *4.
COLo. REV. STAT. § 24-4-106.
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whole record.'o' If the agency's action is not arbitrary or capricious, the
water court will defer to the agency and uphold the agency's decision.' 02
This deference is premised on the idea that agencies are the entities best
equipped to interpret statutes directed at them.'03 Courts are reluctant to
impose their own interpretation of statutes over an agency's interpretation
of its statutory authority.'0 The APA, therefore, instructs courts to defer
to agency discretion except in the enumerated instances.'0 5
Plaintiffs' primary argument consisted of three parts. First, plaintiffs
argued that the SEO did not have the rulemaking authority to make general basin wide determinations as to whether the groundwater being produced was tributary or nontributary in lieu of conducting a traditional
well-by-well analysis because House Bill 1303 and Senate Bill 165 only
granted the SEO the authority over water produced during energy development, rather than entire basins.o' Second, plaintiffs argued that the
SEO did not have the statutory authority to conduct adjudications that
make nontributary determinations.'o7 Third, plaintiffs argued that the
SEO did not have the authority to make determinations in areas where
there is currently no oil and gas development.0 s Concerning the first
part of plaintiffs primary argument, the water court held that COLO. REV.
STAT. § 37-90-137(7)(c) as amended by House Bill 1303 expressly
granted the SEO authority to adopt rules to assist in administering
groundwater because to hold otherwise would render subsection
137(7)(c) superfluous.'0 o
Turning to the second part of plaintiffs main argument, the water
court held that notwithstanding its acknowledgment that House Bill 1303
and Senate Bill 165 did not granted the SEO the explicit authority to
conduct adjudications, the water court held that the legislation granted
the state engineer "implied and incidental" powers to effectuate the legislative mandate and that these implied powers included adjudications."o
Further, when the Legislature passed House Bill 1286, it made both the
SEO's authority to delineate entire basins and its adjudicatory authority
explicit."' Accordingly, the water court held that the SEO had the implied power to adjudicate claims associated with such delineations.
The water court then addressed plaintiffs' third claim that the SEO
lacked authority to make nontributary determinations in areas where
there are no current or proposed oil and gas wells because COLO. REV.
STAT. § 37-90-103(10.5) requires that nontributary determinations be

110.
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Id.
Id.
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Pawnee Well Users at *8.
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Id.
COLO. REV. STAT. § 37-90-137(7)(c).
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made on existing aquifer conditions the time of permitting, and not before.Il 2 The water court found that §103(10.5) does not specifically conflict with § 137(7)(c) because the SEO could conduct further analysis at
the time a permit is sought as required by S 103(10.5) and yet still designate the basin earlier pursuant to § 137(7)(c)."'
The water court next addressed plaintiffs' claims that they did not receive sufficient due process under the U.S. and Colorado constitutions
and the APA. Analyzing the U.S. and Colorado procedural due process
claims, the water court applied the three-part Olson test. 114 The test
states that a court must consider (i) whether a property right has been
identified; (ii) whether governmental action with respect to that propefty
amounts to a deprivation; and (iii) whether the deprivation, if one is
found, occurred without due process of law."' The fact that the plaintiffs
were water right owners easily satisfied the first part of the test because
water rights are property rights." 6 The water court held, however, that
part (ii) was not satisfied because plaintiffs were not sufficiently able to
prove that the SEO's actions actually deprived them of a right." 7 Rather,
the water court found that any deprivation would be merely incidental
because not injury yet existed, and would only result upon the SEO's
potential erroneous determination at some point in the future." 8 Therefore, the water court held that the Plaintiffs had sufficient procedural due
process under both the U.S. and Colorado constitutions." 9
Plaintiffs next claimed that the SEO's Notice of Proposed Rulemaking ("Notice") was not consistent with the subject matter of the notice and
therefore the Rules should be overturned for lack of procedural due
process.120 Had plaintiffs succeed on this claim, the Rules would have
been overturned for lack of adequate procedural due process. However,

the water court found that, contrary to plaintiffs' assertions, the manner
in which the SEO promulgated the Rules provided sufficient notice because specific passages of the Notice mentioned that the rulemaking was
designed to "identify certain areas or formations with the State as nontributary or tributary."'21

In related APA claims, plaintiffs next asserted they were deprived of
procedural due process because they were not given sufficient time to

conduct cross-examination witnesses during the rulemaking proceedings.' 22 The water court disagreed because plaintiffs made no showing of
112. COLO. REV. STAT. S 37-90-103(10.5).
113. Pawnee Well Users at * 12.
114. Hillside Community Church v. Olson, 58 P.3d 1021, 1025 (Colo. 2002).
115. Id.
116. Pawnee Well Users, No. 10CW89WL at *14.
117. Id.
118. Id.
119. Id. at *15.
120, Id.
121. Record at 23-24, Pawnee Well Users v. Wolfe, No. 1OCW89WL *1 (2011) (No.
2012SA13).
122, Pawnee Well Users, No. 1OCW89WL at *16.
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facts that they would have presented had they been given more time to
prepare.123 Finally, the water court denied plaintiffs claim that the SEO's
cost-benefit analysis was insufficient.124 In so doing, the water court
found that while the SEO presented a multitude of facts concerning the
cost-benefit analysis, plaintiffs articulated no specific facts for why the
cost-benefit analysis was insufficient.125
The water court next examined whether it could consider House Bill
1286 in determining whether the SEO exceeded its statutory authority.
Plaintiffs argued that because the Bill was enacted after the SEO initiated
the rulemaking, applying the legislation to grant*retroactive authority to
the SEO would be unconstitutionally retrospective because it could injure
owners of water rights.126 The water court underwent a three-step analysis. First, it looked at whether it could consider legislation enacted while
a case was pending. The water court quickly determined that it could as
long as the legislation was not retrospective. Second, the water court determined that the 1286 was not retroactive because it merely clarified the
authority granted in House Bill 1303. In reaching this conclusion, the
water court began with the rebuttable presumption that when the Legislature amends a statute, it intends to change the law and as such, is retroactive. 12 This presumption can be rebutted with evidence that the Legislature merely intended to clarify the law and not create a new law.' 28 In
making this determination, the water court applied the three-part Academy of CharterSchools Test, which examines (i) whether the statute was
ambiguous before it was amended; (ii) the plain language of the amendment; and (iii) the legislative history of the amendment.129
As to the first part of the Academy of CharterSchools Test, the water
court held that House Bill 1303, the Bill House Bill 1286 sought to
amend, was ambiguous.' 30 Nowhere in Bill 1303 did it say how the SEO
could administer permits."' Had the bill been unambiguous, then House
Bill 1286 would be retroactive, and the water court would then need to
examine whether the legislation was also unconstitutionally retrospective. 132 However, because House Bill 1303 did not specify how the SEO
could administer permits, it was ambiguous and House Bill 1286 was
necessary to clarify 1303's ambiguity. 33 The water court also held that
the second part of the Academy of Charter Schools Test was satisfied
because the plain language of House Bill 1286 made clear that the Legis123.
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lature's intent in passing the Bill was to delegate authority to the SEO to
make nontributary designations as well as to conduct adjudications concerning these designations. 134 Finally, the water court held that the legislative history also supported this finding.'3 ' Thus the court held that
House Bill 1286 was not new legislation, but merely clarified House Bill
1303."

Third, notwithstanding its holding that HB 1286 was not retroactive,
the water court held that even if HB 1286 was retroactive, it was not unconstitutional because it was not retrospective. Retroactive legislation is
only unconstitutional if it is retrospective.' 3 7 Retrospective legislation is
legislation that both applies retroactively and divests an individual of a
vested right.'38 The water court held that none of the plaintiffs had been
deprived of a vested right because the right they asserted was a right to an
administrative rulemaking process, which is only an inchoate right."'
Because this right was only inchoate, rather than vested the bill was not
retrospective and was therefore constitutional.140 Thus the water court
held that HB 1286 was not retroactive because it merely intended to clarify the statute, and even if it was retroactive, it was not unconstitutionally
retrospective because it only divested individuals of an inchoate rather
than vested right.' 4'
The water court then examined the validity SEO's "Fruitland Rule"
("FR"). The FR delineated a groundwater basin called the "Fruitland
Formation" situated beneath the Southern Ute Reservation as nontributary.142 However the SEO, in a stipulation with the Southern Ute Indian
Tribe, declined to decide whether he had jurisdiction to administer nontributary water originating on the reservation, codified in the Rules under
17.3.F.14 3 Analyzing the FR and 17.3.F ("Tribe Rule"), the water court
held that the State engineer could not promulgate a rule for an area
where his jurisdiction had not been established and overturned the FR.144
The Tribe Rule establish that the Rules shall not be construed to establish the jurisdiction of any party.145 Therefore, the water court held that,
because the SEO could not determine its jurisdiction, the determination
that the Fruitland Formation was nontributary constituted an advisory
opinion under the Rules, which the SEO did not have authority to make

134. Id.
135. Sonnenberg Testimony before the House Agriculture Committee discussion of
HB 1286, March 21, 2011.
136. Pawnee Well Users at *20.
137. Id. at *19.
138. Id.
139. Id.
140. Id.
141. Id.at * 17-20.
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under the APA.146 At the time of this writing, the SEO is appealing the
47
water court's holding on this issue to the Colorado Supreme Court.'
Finally, the water court looked at the legal effect of the rules. Plaintiffs argued that the SEO's determinations regarding the tributary nature
of the water should have no effect in water court proceedings, unless
C.R.S. § 37-92-305(6) applies.'4 8 This statute gives the SEO explicit au49
thority to make binding legal decisions regarding permitting of wells.'
However, it does not grant the SEO authority to make basin-wide decisions.15 The water court held that the SEO's basin-wide determinations
did not have any independent legal effect, but were limited to the SEO's
duties to administer the dewatering of geological formations by facilitating
or permitting the mining of minerals pursuant to pursuant C.R.S. § 3790-137(7)."' Further, the water court found that the SEO's determinations were afforded the rebuttable presumption of validity. This ultiinately means that a water court is not restrained from determining the
tributary nature of the water if an oil and gas producer seeks to adjudicate
its rights to this water, but the SEO's determination is given significant
weight.
The ultimate effect of Pawnee is that the SEO has the authority to
make basin-wide, nontributary groundwater determinations to facilitate
the administration of groundwater associated with the mining of minerals.
These determinations provide an exemption for a large number of nonCBM oil and gas wells to avoid the permitting process. The only portion
of the SEO Rules the water court overturned was the Fruitland Rule and
52
this is currently being appealed to the Colorado Supreme Court.'

III.

FUTURE POLICY IMPLICATIONS

The oil and gas industry was clearly worried about the potential result
of the Court's decision in Vance and therefore sought to calm their fears
in the Legislature even before they were sure about the end result in
Vance. The actions of the Legislature and the upholding of the SEO's
Rules in Pawnee do much to allay the fears of oil and gas producers.
The Legislature and SEO have built on the Vance decision by both regulating gas development in Colorado and by carving out an exception for
conventional development by specifically defining what does not constitute beneficial use and by conducting complex, basin-by-basin analysis of
groundwater formations. While an increase in litigation and permitting
costs to oil and gas producers in the State seems inevitable after these
146.

Id.

147. Colorado State Engineer's Notice of Appeal from the Water Court Review of an
Agency Action at *2, Pawnee Well Users v. Wolfe, No. 1OCW89WL *1 (2011) (No.
2012SA13).
148. COLO. REV. STAT. § 37-92-305(6).
149. Id.
150. Id.
151. Pawnee Well Users at *23.
152. No. 2012SA13 supra note 147.
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rules are implemented, these costs are not likely to be nearly as damaging
to the industry as feared after the Vance decision.
These rules also created a legal distinction between CBM development, which is far more likely to affect tributary water supplies, and other
forms of oil and gas development. By requiring that the SEO administer
groundwater produced during oil and gas development, the Vance decision added significantly to the workload of the SEO. But the Legislature's actions reduced this burden when it worked closely with the SEO
to create a streamlined regulatory framework. Thus, it is likely that oil
and gas industry will not see the catastrophic cost increases it feared
would occur after Vance. Further, now water rights owners have added
legal protections over their groundwater rights.
Finally, the Legislature's recent decisions and actions have raised
questions concerning the ownership of nontributary groundwater. Under
Colorado law, landowners own the nontributary water beneath their land,
as opposed to tributary groundwater, which is a separate right subject to
the prior appropriations doctrine. Does this distinction give landowners
more control over oil and gas development on their land in areas that are
delineated as nontributary or less? Will this force more producers to
deal directly with landowners in addition to regulatory agencies? Only
time will tell.

WHAT LIES BENEATH TROUBLED WATERS:
THE DETERMINATION OF NAVIGABLE RIVERS
IN PPL MONTANA, LLC V. MONTANA, 132 S.CT.
1215 (2012)
AMY WEGNER KHO'
I.

INTRODUCTION

Recently in PPL Montana v. Montana, the Supreme Court of the
United States ("Court") rejected the State of Montana's claims of title to
riverbeds beneath privately owned hydroelectric power plants. The question presented a test of whether three factual determinations of navigability still apply as they have in the past. The three factual questions at issue
were: (1) whether the segment-by-segment analysis is appropriate; (2)
whether portage defeats navigability; and (3) whether modern modes of
travel can provide evidence of navigability that would not exist otherwise.
As detailed below, the Court affirmed that determinations of navigability
for purposes of deciding riverbed ownership remain the distinctive questions of fact to be proved. Due to the importance of ownership of title to
riverbeds, this critical affirmation provides more stability for the future,
as states will not be able to take land from the federal government 100
years after the fact.
The case at hand considered the issue of riverbeds beneath particular
segments of rivers where the water was so rough that river travelers had to
steer around them. It is the land beneath these troubled waters where
the controversy lies.' States cannot make rulings by determining navigability of rivers that would retroactively grant more land to the state than it
2
actually received upon admission into the United States.
The doctrine of navigability is a common law doctrine that determines whether a State or the Federal government owns title to riverbeds.
The Court's decision confirmed several aspects of the strictures of the
doctrine of navigability for purposes of determining state title to riverbeds, a matter governed by federal law and determined at the date of
statehood according to the equal footing doctrine. The law grants States
the title to the beds of rivers that were navigable in fact at the time of
statehood, while those unnavigable at the time of statehood remain with
the federal government to be granted or sold as part of the federal domain.
* With thanks to Alexandra Davis at Vranesh & Raisch, L.L.C., for review and
comments.
1. PPL Montana v. Montana, 132 S.Ct. 1215 (2012).
2. Id. at 1235.
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On February 22, 2012, the Supreme Court decided the contested

PPL Montana, LLC v. Montana case.3 Although the case started in 2003
as a suit by parents looking to raise money for their children's school
against a power company, it quickly became a dispute between the State
and Federal governments. 4 The parents of Montana school children
sought compensation from the hydroelectric power company, PPL Montana, LLC ("PPL"), for their rent-free use of state-owned riverbeds underneath a number of the company's'hydroelectric dams.5
Issues addressed by the Supreme Court included the distinction between "navigability" for purposes of title and "navigability" in a regulatory
context; the importance of analyzing the navigability of a river on a segment-by-segment approach; and whether evidence of modern day usage
of a river may be relied upon in determining navigability at the time of
statehood. The court held that: (1) the State did not hold title to riverbed
segments that were unnavigable at the time of statehood due to the equal
footing doctrine; (2) the 17-mile Great Falls reach of the Missouri Riverfrom the head of the first waterfall to the foot of the last-was unnavigable; (3) the modern recreational use of the Madison River in Montana
did not prove the river was navigable at the time of statehood; and (4) the
reliance by the utility company and its forerunners upon Montana's long
failure to assert title to riverbeds was evidence to support the conclusion
that the river segments were unnavigable.6 The Court held that the Montana Supreme Court had erred in its application of these rules and remanded the matter back to the Montana Courts for further proceedings.

II.

BACKGROUND

The focus of this controversy lies in ownership of the land beneath
the troubled waters of three Montana Rivers.7 PPL, a Delaware based
limited liability company, owns ten facilities that rest on the riverbeds of
the Upper Missouri, Madison, and Clark Fork Rivers.8 The Court expressed great interest in the histories of these three rough rivers. 9 In addition to examining the procedural posture and the facts in the case, the
Court also spent a great deal of time focusing on the rivers and the historical records describing the Montana rivers at the time of Montana's
statehood.'o The Court examined historical texts, encyclopedias, and
journals from Lewis and Clark's historic expedition in order to discover
as many facts as possible about the navigable nature of the three rivers at
Montana's statehood in 1889.."
3.
4.
5.
6.
7.
8.
9.
10.
11.

Id.
Id.
Id. at
Id. at
Id. at
Id.
Id. at
Id.
Id.

1225.
1215.
1225.
1222.
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The specific hydroelectric facilities, or dams, that PPL owns include
the Thompson Falls Project, built in 1915 and located on the Clark Fork
River, and the Missouri-Madison Project on the Missouri and Madison
Rivers.12 The Federal Government originally licensed the Thompson
Falls facility in 1949, and the Federal Energy Regulatory Commission
("FERC") re-licensed it in 1979." The dams on the Madison and Missouri river, built between 1891 and 1958, are together called the "Missouri-Madison Project" and were relicensed by FERC on September 27,

2000.14
PPL bought the Thompson Falls and Missouri-Madison Projects
from the Montana Power Company on December 17, 1999." Although
some of the dams were over 100 years old when PPL bought them, Montana had never once sought rent from those previous owners-this made it
all the more confusing when, PPL found itself in the middle of a legal
whirlpool just four years later. 6 Suddenly, the idea of demanding rent
became very important to the parents of some Montana school children,
who then sued PPL based on the premise that the riverbeds underneath
the dams were part of the school trust lands and PPL was thus dutybound to pay rent for using the school trust lands for their hydroelectric
power plants."
Despite the fact that Montana had never previously sought payment
for the use of the state-owned riverbeds, the State decided to join in the
federal suit against PPL, filing its own complaint and requesting compensation from PPL under the school trust theory and also under the Hydroelectric Resources Act." Suddenly the case became more than just a
dispute over payment-it was now about sovereignty.
After being dismissed by the federal court for lack of diversity jurisdiction,' 9 PPL and two other power companies sued Montana in the First
Judicial District Court of Montana, seeking a declaratory judgment action
against the State and contesting Montana's power to seek compensation
for riverbed rent at the FERC-licensed dams on the Clark Fork, Missouri,
and Madison Rivers. 20 In a counterclaim, Montana argued for ownership
of the riverbeds based on the equal-footing doctrine, and thus demanded
the requisite rent from PPL for using the land. 2' The Montana trial court
granted summary judgment to Montana ruling that the state owned the
riverbeds and ordering PPL to pay back rents of $40,956,180 for use of
the riverbeds between 2000 and 2007.22 The Montana Supreme Court
12.
13.
14.
15.
16.
17.
1I8.
19.
20.
21.
22.

PPL Montana
Id.
Id.
Id.
Id.
Id.
Id.
PPL Montana
PPL Montana
PPL Montana
Id. at 1226.

v. State, 229 P. d 421, at 426 (Mont. 2010).

v. Montana, at 1225.
v. State, 229 P.3d at 427.
v. Montana, at 1225.
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("court") affirmed reasoning that "navigability for title purposes is very
liberally construed."2 3 The court found that independent review of case
law in this area "establishes unequivocally" that the lower court's decision
was correct in determining that the navigability for title test was "somewhat fluid." 24 The court found the case law to suggest a very "narrow
rule,." that while rivers do not have to have experienced "actual use" at
the time of statehood, they must show the potential of providing passage
for steam or sail vessels so as to be viewed as a thoroughfare for interstate
commerce. 25 In addition, the court embraced the idea that modern navigation and commerce could be "retroactively applied to considerations of
navigability." 26
The United States Supreme Court's review of this case arose from a
petition of certiorari from the Montana Supreme Court's affirmation of
the lower court's grant of summary judgment in favor of the state.27

III. SUPREME COURT DECISION
PPL argued that the Montana Supreme Court's decision was incorrect for several reasons. 28 First, the court failed to analyze the segments
of the rivers in question with enough care to determine whether they were
navigable in fact. 29 Second, the court improperly addressed the question
of portage and whether the necessity of portage defeated navigability and
mistakenly relied on evidence of modern-day use on the Madison River
to determine navigability.30 Finally, the court erred by relying on the be3
lief that any other decision would undermine the public trust doctrine. 1
The United States joined PPL as amicus curiae in support of PPL's arguments. 32
After taking a historical detour through the geography of Montana,
the United States Supreme Court began analyzing the case by discussing
the two legal principles that control the case: the doctrine of navigable
waters, and the equal-footing doctrine.3 3
The navigability doctrine under English common law created the basis for the American law that gives states title to riverbeds beneath navigable waters as sovereigns.34 In England, the courts distinguished between
tidal waters and nontidal waters, as tidal waters were royal rivers and non-

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

PPL Montana v. State, 229 P.3d at 446.
Id.
Id.
Id. at 446-47.
PPL Montana v. Montana, at 1226.
Id.
Id.
Id.
Id.
Id.
Id.
Id.
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tidal were considered to be public highways. 5 The English Crown held
title to the land beneath the royal rivers, but the public had the right of
passage and right to fish in the waters.3 6 Private owners held the title of
the riverbed and soil of nontidal waters, however, as with the royal rivers,
3
the public still had right of passage over these public highways. 7 Early
American law adopted the English common law for riverbed title. That
law evolved to the point that "a State holds presumptive title to navigable
waters whether or not the waters are subject to the ebb and flow of the
tide." 38 This title rule, known as navigability in fact, generally deems waters navigable only when they are in fact. 9
The equal-footing doctrine states that upon admission into the United
States, each new state enters with the same or equal rights as the original
states; this creates a "federal constitutional significance" in the rules for
state riverbed title. 40 Less than seventy years after the United States declared its independence, the Supreme Court ruled that, based on sovereignty the 13 original states "'hold the absolute right to all their navigable
waters and the soil under them, subject only to rights surrendered and
41
This
powers granted by the Constitution to the federal government."
was consistent with the Constitutional premise that the federal government had only those specific powers ceded by the States and no more.
Under the equal-footing doctrine, upon statehood, the state gains title
to the land beneath navigable rivers. 4 2 The navigability in fact doctrine
asserts "those rivers must be regarded as public navigable rivers in law
which are navigable in fact." 43 The test for navigability in fact is whether
rivers "are used, or are susceptible of being used, in their ordinary condition, as highways for commerce, over which trade and travel are or may
be conducted in the customary modes of trade and travel on water.""
Navigability is a question of fact determined at the time of statehood and
by the "natural and ordinary condition" of the river. 4 5 The Montana Supreme Court misapplied the test for navigability and used the test in the
context of interstate commerce to determine admiralty jurisdiction, which
allows a waterway to be determined navigable even if not originally so but
was later improved or changed to allow commerce.4 6 However, in the test
for navigability in fact, the analysis focuses only on navigation and not on
interstate travel." 47
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Id.
Id. at 1226-27.
Id. at 1227.
Id. (see, Carson v. Blazer, 2 Binn. 475 (Pa. 1810)).
PPL Montana v. Montana. at 1227.
Id.
Id. (quoting Martin v. Lessee of Waddell, 41 U.S. 367 (1842)).
Id. at 1227-28.
Id. at 1228 (quoting The Daniel Ball, 77 U.S. 557 (1871)).
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Id. at 1228 (see, Oklahoma at 591, 42 S.Ct. 406).
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Thus, under American common law, the English common law and
the equal-footing doctrine dictate title to riverbeds. The United States
Supreme Court addressed several issues that arose in the lower court's
ruling: (1) whether the segments of the rivers are navigable in fact; (2) if
the necessity of portages defeat navigable rivers; (3) if present-day recreation on the Madison River establishes navigability; (4) and if an alternate
ruling would undermine the public trust doctrine. Because its rulings on
these four issues was enough to reverse the lower court's grant of summary judgment, the Court did not reach the question of whether the
Montana Supreme Court erred in respect to the burden of proof regarding navigability.48 The Court's analysis of these questions provides affirmation that title indeed vests at statehood and establishes stability for
future uses of riverbeds.
A.

NAVIGABLE IN FACT

Justice Kennedy wrote that the "primary flaw in the reasoning of the
Montana Supreme Court lies in its treatment of the question of river segments and overland portage."4 9 These two questions are important factual questions that determine whether a river is navigable.
1. Segments: River as a Whole or River in Part
In order to evaluate the correct title to submerged lands under the
equal-footing doctrine, the Supreme Court adjudicates a river based on a
segment-by-segment analysis to determine whether each specific section
of river is navigable."o In support of its ruling in favor of State title, the
Montana Supreme Court had dismissed the segment-by-segment method,
referring to it as "a piecemeal classification of navigability-with some
stretches declared navigable, and others declared non-navigable." The
United States Supreme Court called this "an unequivocal error" noting
that the segment-by-segment approach to navigability for title is "well settled."" In the PPL decision, the Court relied on precedent set in United

States v. Utah, noting
the controversy relates only to the sections of the rivers which are described in the complaint . . . even where the navigability of a river,

speaking generally, is a matter of common knowledge, and hence one of
which judicial notice may be taken, it may yet be a question, to be determined upon evidence, how far navigability extends 52
In Utah, the Court examined the Colorado River, section by section,
and pointed out the importance of determining the specific locations
48.
49.
50.
51.
52.

Id. at 1234.
Id. at 1229.
Id.
Id. at 1229 (quoting PPL Montana v. State, at 448-49.)
Id. (quoting Utah, 283 U.S. 64, at 77).

Issue 2

CASE NOTES

495

wheye the river is no longer navigable." Here, the Court examined legal
precedent court determined navigability in fact section by section, evaluating whether the rivers in question were "navigable in fact at the locus in

quo."54
Further, the Court noted that in addition to legal precedent, other
matters also encouraged segmentation, including the physical features of
a river." When a river stretches across a wide expanse of geography,
each segment of river can be vastly different from another." For example, the Missouri River runs over 2,000 miles from steep mountains with
waterfalls to rapids where the river foams and splashes to flat plains with
a multitude of agricultural diversion ditches where the river moves significantly slower.57 The Missouri River is much different at the headwaters in Montana than it is when it joins the Mississippi River; thus, the
segment-by-segment approach would be the only accurate way to determine navigability in fact."
The segment-by-segment approach to determining riverbed title under the equal-footing doctrine is also in accord with the ways in which
riparian landowners allocate riverbed title, as each owner owns bed and
soil along the length of his adjacent land." The Supreme Court noted
that, despite the fact that the Montana Supreme Court held that segmentation is "inadministrable," it had enough information to "divide up and
apportion" the river segments in order to appraise the land and place a
value on unpaid rents owed by PPL.60 The Supreme Court determined
from the facts that a number of the specific sections of rivers at issue here
are "both discrete6 1 as defined by physical features characteristic of navigability or unnnavigability, and substantial, as a matter of administrability
for title purposes. 62
Thus, the segment-by-segment approach to determining a river's
navigability for title has been well established under legal precedent, encouraged by the distinct physical features of a river, and is supported by a
long history of riparian landowners claiming title to riverbeds. Accordingly, the Supreme Court found the lower court erred in disregard for the

53. Id. (quoting Utah at 90).
54. Id. (quoting Brewer-Elliott Oil & Gas Co. v. United States, 260 U.S. 77, 85
(1922) where the segment of "the Arkansas River that ran along the Osage Indian Reservation was navigable, and thus, whether the United States originally, and the Osages as
its grantees, unequivocally held title to the riverbeds because the Arkansas River 'is and
was not navigable at the place where the river bed lots, here in controversy, are"').
55. Id. at 1230.
56. Id.
57. Id.
58. Id.
59. Id.
60. Id.
61. Id. (a specific example of the discrete locations of the segments is the Great Falls
section of the Upper Missouri River, with five waterfalls and rapids along 17 miles of the
river).
62. Id. at 1231.
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segment-by-segment approach in determining river navigability for title.63
This decision affirms long established law regarding the methods for determining navigability.
2. Portages
When a segment of a river is so turbulent, or has obstacles that prevent a boat from passing through the section, the boat and cargo must be
lifted out of the river and carried to a point where the river is once again
navigable, and this action is termed "portage." Thus, the second issue
arising in this case was whether the need to portage defeats navigability
with PPL arguing that portage seems to underscore the inability to navigate that segment of river.
Using the "short interruptions" approach, the Montana Supreme
Court ruled that the Great Falls reach was navigable because it could be
M
managed by way of land route portage."6
The court held that the section-by-section approach to determining navigability in fact was not defeated by a "short interruption" where portage was necessary.s According
to the lower court, these short interruptions of travel along the Montana
rivers, where travelers were forced to carry their boats and cargo over
waterfalls, rapids or past other obstructions, was not enough to defeat
navigation even if the short interruption was several miles and required
days added onto the journey. 66
In its analysis, the Supreme Court of the United States reviewed letters and journals written during the Lewis and Clark expedition in 1805,
and noted that when Lewis and Clark reached the Great Falls section of
the Missouri River the rapids were so rough that the explorers had to
abandon their larger boats and haul their canoes and supplies out of the
river and carry them around eighteen miles over land, which took at least
11 days.67 The Court affirmed that the length of time it took to traverse
the rough sections of river did not matter, as "even if portage were to take
travelers only one day, its significance is the same: it demonstrates the
need to bypass the river segment, all because that part of the river is unnavigable." 6 ' This test of portages on the navigability in fact of rivers
states that if the obstruction is significant enough that it makes travels on
the river get out of the boat in order to traverse the obstacle the river is
unnavigable in fact at that location.6 9 Therefore, the lower court erred in
its statement concerning the rough sections of river in question that portages "are not sufficient to defeat a finding of navigability."'0
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In reaching its conclusion that the court misapplied this Court's decision in The Montello,7 the Supreme Court noted that
Itlhe consideration of portage in The Montello was for a different purpose .

.

. not upon navigability in fact but upon whether the river was a

navigable water of the United States ... 72 Itlhe latter inquiry is doctrinally distinct, turning upon whether the river 'forms by itself, or by its
connection with other waters, a continued highway over which commerce is, or may be, carried with other States or foreign countries in the
customary modes in which such commerce is conducted by water7 3
However, in regards to navigability in fact, if the segment of river is so
obstructed that portage is necessary, then that segment of the river is unnavigable.
B.

RECREATION ON THE MADISON RIVER

The Supreme Court of the United States ruled that Montana's highest court erred again in relying on evidence of modern use of recreational
boats on the.Madison River to show the river was navigable. 74 The correct analysis for using modern day river usage to show navigability for title
purposes, requires a party to prove "the watercraft are meaningfully similar to those in customary use for trade and travel at the time of statehood;
and the river's post-statehood condition is not materially different from
its physical condition at statehood." 5 However, if the boats used to navigate the river in the present allow "navigability where the historical watercraft would not, or if the river has changed in ways that substantially improve its navigability, then the evidence of present-day use has little or no
bearing on navigability at statehood."" The Montana Supreme Court's
ruling did not show that it made these findings or that the watercraft used
at the time of statehood was similar to recreational boats currently used;
therefore, the court erred as a matter of law on its reliance on this modern, recreational use of the Madison River."
Evidence presented must show that the river, at the time of statehood, could allow commercial use that might have occurred in 1889,
such as travel and customary business." In addition, the Court believed
that the state supreme court failed to adequately study the changes of the
river's flow movement throughout Montana's state history, as these

71.
72.
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Id. at 1231.
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changes could dramatically change navigability and might actually cause it
to be easier to navigate now than at statehood.7 9
The Court ruled that while the lower court was correct in that a navigable river "need not be susceptible of navigation at every point during
the year, neither can that susceptibility be so brief that it is not a commercial reality."80 The recreational activity occurring on the river currently could not be used as evidence proving navigability for title purposes at statehood and the lower court's reliance on such evidence without further investigation was "wrong as a matter of law." 8' Thus, the
Court's decision now provides important stability in maintaining that the
navigability test applies as of the time of statehood.
C.

UNDERMINING THE PUBLIC TRUST DOCTRINE

The state of Montana also contended that if the lands beneath the
Montana rivers do not belong to the state, it will be a blow to the public
trust doctrine, "which concerns public access to the waters above those
beds for purposes of navigation, fishing, and other recreational uses."8 2
However, the Court states that Montana's argument shows the State's
misinterpretation of the public trust doctrine." This additional argument
is interesting because it attempts to bring modern day resource values to a
simple question of ownership.
The public trust doctrine is ancient, tracing its history as far back as
the Roman Empire, and more recently the tidal rivers owned by the English crown and the early history of the United States.84 "Unlike the equalfooting doctrine, however, which is the constitutional foundation for the
navigability rule of riverbed title, the public trust doctrine remains a matter of state law, subject as well to the federal power to regulate vessels and
navigation under the Commerce Clause and admiralty power."" While
case precedent gives authority for states to take title to the land beneath
rivers to hold in trust for public good, the public trust doctrine too arises
from from state law rather than the Constitution.86 Federalism principles
give states the power to establish the breadth of the public trust over waters within their state, while federal law allows the equal-footing doctrine
to control riverbed title."
The public trust doctrine has many ramifications that mere ownership
does not. For example, where the public trust doctrine exists, a third
party may sue the state and water users to prevent certain actions that are
against the public trust. By refusing to tie navigability in fact, which is a
79.
80.
81.
82.
83,
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87.

Id.
Id.
Id.
Id. at 1234.
Id.
Id.
Id. at 1235.
Id.
Id.

Issue 2

CASE NOTES

499

question of title, to the public trust doctrine, the Court maintained a
bright line distinction between federal common law and state law.
IV. DISCUSSION
The Supreme Court of the United States held that the lower court's
ruling, that Montana owned the land beneath the three contested rivers,
showed an "infirm legal understanding" of the "rules of navigability for
title under the equal-footing doctrine.""8 States cannot make rulings by
determining navigability of rivers that would retroactively grant more land
to the state than it actually received at the state's admission into the
United States." The Court reversed the lower court's ruling, and remanded the case. 90
This case seems to suggest that the Court might be departing from its
traditional precedent in dealing with state courts, instead of reviewing
errors in applying federal law and remanding for retrial, the Court's ruling that the Great Falls section was unnavigable potentially suggests a shift
in the way the Court will deal with state court decisions in the future.
This case reached the Supreme Court from the petitioner's writ of certiorari, not a claim under federal law demanding a judgment; however, the
Court still treats this case as an appeal from a lower court.9 1
In regards to the public trust doctrine, the Court emphasizes this as a
matter of state law not governed by the Constitution. The Court's treatnent of the public trust doctrine was interesting in its limitations on the
definition of the doctrine. While the Court explained that the public
trust doctrine is a matter of state law, it's definition of the doctrine was
narrow, "the public trust doctrine...concerns public access to the waters
above those Iriverlbeds for purposes of navigation, fishing, and other
recreational uses."92 It is intriguing that the short list enumerated by the
Court does not include other common public uses such as environmental
protection and commerce. In future public trust doctrine cases, it should
be fascinating to see effects of this ruling and its limited enumeration of
public trust uses, specifically whether it applies solely in the realm of state
law. The principles of federalism enunciated in PPL Montana v. Montana would support the theory that in the future the public trust doctrine
is for the states to apply, but not for determining title or navigability in
fact.
88. Id. at 1235.
89. Id. at 1235.
90. Id.
91. Thomas W. Merrill, Opinion Analvsis: Montana Dunked on Riverbeds,
SCOTUS Blog. (Feb. 23, 2012, 11:03 AM),
http://www.scotusblog.com/2012/02/opinion-analysis-montana-dunked-on-riverbeds/ (As
Prof. Merrill notes, "Ordinarily, when the Court reviews a decision of a state supreme
court, it will correct errors in federal law, and remand for application of the correct legal
principles [in the instant case, an accurate application of the navigability-for-title testi by
the state courts.")
92. PPL Montana v. Montana at 1234.
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CONCLUSION

On remand to Montana State Court, the United States Supreme
Court ordered that the lower court reassess their findings on navigability
based on the principles set forth in the opinion. However, the Court also
ruled that the Great Falls section of the Upper Missouri River was unnavigable in fact. That holding, and the fact that five of the ten hydroelectric facilities are in the Great Falls section, indicates that Montana
might not succeed at retrial in their claims that all three rivers are navigable and that the riverbeds are therefore public lands owned by Montana.
The Court affirmed the traditional methods of determining title of
rivers and that navigable rivers are navigable in fact. Sections of rivers
that are obstructed by rapids or waterfall preventing navigation are unnavigable. If the rivers are troubled to the degree that boats must be
lifted out of the river and carried on land, those segments are unnavigable. Modern day use of the river by recreational rafting or fishing does
not mean the river was navigable in fact at the time of statehood without
meeting the specific elements of the test.
Finally, by refusing to tie the title issue of navigability in fact to the
public trust doctrine, the Court maintained a bright line distinction between federal common law and state law. This decision solidifies the fact
that individual states cannot make rulings by determining navigability of
rivers that would retroactively grant more land to the state than it had
originally received at the date it entered the union.

CONFERENCE REPORTS
THE FIFTY-FOURTH ANNUAL CONVENTION OF THE
COLORADO WATER CONGRESS: THE YEAR OF WATER
CELEBRATION OUR STORIES. OUR WORK. OUR VISION.
January 25-27, 2012

Denver, Colorado

THE OPERATION GUIDELINES FOR EQUALIZATION OF LAKES POWELL
AND MEAD
Terry Fulp, Deputy Regional Director of the Lower Colorado Region
of the U.S. Bureau of Reclamation, addressed the Colorado Water Congress 2012 Annual Convention on the operation and management of
Lakes Powell and Mead. Due to one of the worst drought cycles in more
than a century, in 2005 the Secretary of the Interior initiated the two-year
process of updating the guidelines for operating the main water storage
reservoirs on the Colorado River system. In 2009, the Secretary adopted
the Colorado River Interim Guidelines for the Lower Basin Shortages
and the Coordinated Operations for Lake Powell and Lake Mead
("Guidelines") in order to address water-shortage conditions. Fulp explained that the Guidelines provide a framework for operation of the
lakes and allow the Reclamation to equalize the contents of Lake Powell
and Lake Mead.
Fulp began by explaining the statutory framework of the Colorado
River Basin and the complex history leading to present day conditions.
Fulp noted that some are calling for a new legal framework instead of the
outdated patchwork of treaties and compacts; however according to Fulp,
the best way to manage a water system is to work collaboratively with all
parties involved.
Lake Powell is located above Lee's Ferry in northern Arizona and
provides the primary storage capacity for the Upper Basin States that are
party to the Colorado River Compact. Storage in Lake Powell allows the
Upper Basin States to meet Compact flow requirements to the Lower
Basin States and Mexico in years of drought. Lake Mead is similarly the
primary storage structure for the Lower Basin States located on the Arizona-Nevada border. To impart perspective, Fulp explained that the
storage capacity on the Colorado River system is about four times the
amount of average annual inflow. Yet despite the massive amount of
water storage, Fulp noted that there is a shortage of history of the management of the two reservoirs. Because Lake Powell opened in 1964, the
forty-eight years of history of management of the two reservoirs together
only encompasses a small portion of the hydrologic cycle and does not
account for all types of variability in weather patterns.
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Because the early operation of the two lakes was during high flows,
the sustained drought in the early. 2000's forced then-Secretary Gail Norton to make a decision. At the time, Lake Powell was releasing water
very quickly to meet discharge requirements downstream, and water levels dropped rapidly. Fulp explained that Secretary Norton tasked the
Bureau of Reclamation with coming up with guidelines to equalize the
two lakes in the event of drought with a deadline of December 2007.
The Bureau underwent a NEPA evaluation of the different options for
the plan and the final guidelines selected covered the full range of operations in high and low flow conditions. Fulp explained that the resulting
2007 Guidelines encourage efficient and flexible use of Colorado River
water and provide a strategy for shortages in the Lower Basin. Fulp
stressed another key component of the Guidelines: all Basin States
agreed to consult each other before resorting to litigation.
Next, Fulp described the specific tiered structure based on specified
water elevation levels for operating Lake Powell and Lake Mead. The
Guidelines allow the Secretary to declare shortage, normal, or surplus
conditions for the Lower Basin. Fulp explained that because Lake Mead
is more demand-driven and Lake Powell is more supply-driven, each of
the two lakes has different stakeholders and different needs. While the
goal is not to be in complete equalization, the Guidelines allow the Bureau to balance the two lakes in a more efficient manner. For more detailed views of the Operational Diagrams and the full Guidelines text,
visit http://www.usbr.gov/lc/region/programs/strategies/documents.htinl.
Malcolm Wilson, Chief of the Water Resources Group of the Upper
Colorado Region of the U.S. Bureau of Reclamation, spoke more specifically about the operation and management of flows in the system.
The Bureau sets operational tiers for each of the lakes in its Annual Operating Plan based on current conditions and projected hydrologic conditions. Wilson explained that the Bureau refines its operations monthly to
meet these tiered objectives. Luckily, to date, neither Lake Mead nor
Lake Powell operated under any shortage conditions. In fact Lake Mead
operated under the ICS Surplus Condition each of the initial four years
of operation under the Guidelines.
The Intentionally Created Surplus ("ICS") program is another aspect
of the Guidelines that allow for more flexibility in water management in
the lower basin. When Lake Mead is in an ICS tier, water users can use
the ICS program to conserve water in a variety of ways to receive credits
for that water use in the future. ICS options include fallowing programs,
delivery system improvements, and system efficiency, to name a few.
However, Fulp noted that there are limits to the ICS program. Fulp
clarified that ICS credits are limited to roughly 2.1 million acre feet for
all users. In addition, water users cannot use ICS credits during shortage
conditions because it would only serve to exacerbate drought conditions
on the Colorado River.
The Guidelines governing the operations of Lake Mead and Lake
Powell will remain in effect through 2026. To find more information on
the Guidelines or the Bureau of Reclamation visit the Upper Colorado
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Region (http://www.usbr.gov/uc/region) and Lower Colorado Region
(http://www.usbr.gov/1c/region) webpages.
Joseph Norris

CHARTING NEW WATERS: REPORT ON THE COLORADO REGIONAL
FRESHWATER FORUM

Lynn Broaddus, Director of the Environment Program at The Johnson Foundation at Wingspread, provided an update on the outcomes of
the Charting New Waters Colorado Regional Freshwater Forum. The
Johnson Foundation at Wingspread ("Foundation") held the meeting on
October 18, 2011 at the Denver Botanic Gardens. Nearly one hundred
water stakeholders attended to discuss the State's experience in dealing
with several freshwater-specific challenges, including balancing the different needs for water, enhancing water conservation, and the water-energy
nexus.
The Colorado Regional Forum was one of a number of similar meetings around the country presenting the Foundation's findings over the last
three years. The Foundation initially presented their report, Charting
New Waters: A Call to Action to Address U.S. Freshwater Challenges, on
September 15, 2012 in Washington, D.C. The Foundation's goal is to
bring stakeholders from across the country together to achieve a more
Broaddus excomprehensive approach to freshwater management.
to
have a more
stakeholders
plained that the Regional Forums allow local
prominent voice at the national policy-making level. The Foundation's
message also includes allowing different regions of the country to learn
from one another in water management.
Broaddus noted that the Foundation is not attempting to tell Colorado water managers what to do, but is rather attempting to have meetings
that are different from the status quo. The focus of the meetings is to
foster collaboration and truly bring all types of players to the table to discuss freshwater issues.
Broaddus explained that the Foundation chose Colorado for one of
the Regional Forums because of its issues in water supply that are unique
from other parts of the country. While the rest of the country focuses
primarily on water quality issues, Colorado and the Rocky Mountain region must also consider water availability under the prior appropriation
doctrine. Both upcoming Forums will focus on topics related to specific
regional issues. The Seattle Regional Forum will focus more on Clean
Water Act issues and the balance between uses of stormwater and freshwater. In contrast, the Boston Regional Forum will consider what urban
water infrastructure looks like in the future.
Finally, Broaddus discussed some of the themes that came out of the
Colorado Regional Forum. Forum attendees discussed mutually beneficial alternatives to traditional agricultural transfers of water that promote
triple-bottom line benefits (revenue, quality of life, and environmental
protection). Broaddus also explained some of the discussion on the wa-
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ter-energy nexus topic. Attendees suggested fostering opportunities for
water and energy utilities to collaborate as well as developing a common
vocabulary and shared modeling methods.
For more information about the Charting New Waters project from
the Johnson Foundation, along with a copy of the Colorado Regional
Freshwater
Forum
Report,
go
to
http://www.johnsonfdn.org/aboutus/chartingnewwaters.
Joseph Norris

WATER AND ITS RELATIONSHIP TO THE ECONOMIES OF THE
HEADWATER COUNTIES: PRESENTED BY THE NORTHWEST COLORADO
COUNCIL OF GOVERNMENTS

Jean Townsend, President of Coley/Forrest, Inc., presented the recently completed Northwest Colorado Council of Governments Report
("Council" and "Report"). Coley/Forrest, Inc. prepared the Report to
evaluate the unique economic characteristics of the six headwater counties of Council, Routt, Grand, Eagle, Summit, Pitkin, and Gunnison
Counties ("Counties"). Townsend explained that the Counties have a
unique relationship with the Front Range and Eastern Plains of Colorado
when dealing with water. The report addressed the economic consequences of increased demand for water and transmountain diversions on
the Counties. Townsend stressed that there is a strong history of cooperative planning and collaboration between West Slope and Front Range
interests; however, some of the historic planning strategies may not be as
effective in the future. Townsend also emphasized that the report does
not take issue with Front Range water users, but highlights the concerns
and point of view of the West Slope Counties.
First, Townsend described the effect of tourism on the Counties and
Colorado as a whole. She argued that the vast recreational areas are just
as valuable a commodity to the Counties as they are to the Front Range.
Recreational opportunities attract national and international tourists to all
of Colorado. Townsend pointed out that many Front Range economic
development initiatives actually use iconic images provided by the recreational areas in the Counties. Industries in the Counties also rely more
on having consistent water in the natural stream course than Front Range
counties. Internationally known kayaking venues and "Gold Medal" fishing are examples of the key recreational industries that rely on flowing
water in the natural stream course. Townsend explained that the Counties rely on water clarity and water volume in their water bodies. Recreation in the Counties comprises forty-eight percent of jobs while statewide
the number is only eight percent. Because tourism is a key industry for
Colorado, Townsend suggested that preserving a viable recreation industry in the Counties is in the best interest of the entire state.
Next, Townsend discussed the agricultural sector and mineral leasing
in the Counties. The Report found that farmed acres in the Counties
decreased nine percent from 1929 to 2007 while there was a six percent
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increase statewide in the same time period. However, agriculture is part
of the historic culture of the Counties. The report referenced a survey
conducted by CSU in Gunnison County that found only fifty-four percent
of the winter visitors would return if one-quarter of the ranch land was
converted to a different use. Townsend argued that much of the economic value of agriculture to the Counties is intrinsic rather than qualitative. Additionally, the future development of energy resources in the
Counties will likely depend on water supply. Energy extraction from
sources like oil shale, natural gas, coal, and uranium in the Counties will
place an additional demand on water, which has the potential to trigger
adverse economic effects.
Townsend concluded that the West Slope is already fully compromised from past transmountain diversions. Plans for future diversions
without mitigation measures to address the environmental impacts of
lower stream flows, degradation of water quality, degradation of water
clarity, and compromised aquatic environment will have adverse economic impacts on the entire State, not just the Counties. A full copy of
the report prepared by Coley/Foirest, Inc. is located at www.nwccog.org.

Joseph Norris

OPENING SESSION: IN THE BEGINNING

This year's conference theme was to learn from the past. The opening session speakers discussed how weather, population trends, and politics have influenced Colorado's water history. The Year of Water is designed to be a year of action, and how Coloradans plan for the future
should be informed by what has been learned from the past.

TransformingHindsightinto Foresight
Patty Limerick of the Center for the American West wrote, A Ditch

in Time: Denver, the West, and Water, a book on the history of Denver
and its relationship with water, which is to be released by Fulcrum Publishing in 2012. In her presentation, Ms. Limerick identified the characteristics of the 1930s-era West that encouraged a spirit of action in water
development. She then addressed how Coloradans can learn from the
spirit of the 1930s in addressing today's water problems.
Strong political leadership was a defining characteristic of the 1930s.
New Deal legislation enabled dynamic water development programs at all
levels of government. Despite the financial pressures of Great Depression, citizens expressed widespread enthusiasm for public works projects.
During droughts, political leaders were willing to ask citizens to cut back
on consumption partially because it was expected that the end of the
drought would allow citizens to return to higher consumption. Accordingly, in the 1930s, a reduction in the quantity of water available for consumptive use was not viewed as a reduction in the quality of life, the way
it would be viewed today. When looking to the future, Ms. Limerick
encouraged Coloradans to learn from the lessons of the 1930s when con-
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sidering how water is characterized (for example, as a static entitlement or
as something more flexible) and how water problems should be addressed.
Ms. Limerick also shared several concepts that Coloradans must embrace to more effectively solve water problems. First, she urged Coloradans not take engineers for granted. Instead, water decision makers can
improve engineering and conservation practices by encouraging better
communication between engineers and society. Second, recognize that
water is intrinsically an issue of conflict, but also that it is too important to
fight over. Ms. Limerick disagrees with the infamous phrase that "water
is for fighting over." Instead, she submitted that water is for negotiating
and compromise. Next, she urged that the embedded nature of water
transfers through food must be considered in order to best understand
water use in society; that Coloradans must embrace the concept of "virtual water." Virtual water addresses how much water is used to produce a
specific food item or create a product, at all steps in the production process. Ms. Limerick asserted that when people understand that their water
use necessarily includes not just water consumed directly, but also embedded "virtual water," they will be better equipped to make purchasing
decisions that reduce overall water consumption. Finally, Ms. Limerick
pointed out that generational transitions are a perfect opportunity to
change the status quo for water use in society. Young people are most
willing to change because they are not yet stuck in their water habits.
Lessons from Colorado'sRecorded Weather Histoiy
Nolan Doesken, the Colorado State Climatologist from the Colorado
Climate Center in the Atmospheric Science Department at Colorado
State University, spoke next. Mr. Doesken presented on the history of
collecting weather data in Colorado and how this information has historically been used.
In the 1870s and -80s, scientists began regularly collecting weather
data in Colorado. Denver itself began taking weather measurements in
November 1871 and specifically at Pike's Peak in 1873. Colorado Agricultural College, now Colorado State University, began important scientific research on Colorado's climate and water resources in the 1870s.
But before the weather stations were even built, railroad publicists began
promoting Colorado's three hundred days of sunshine, lush vegetation,
and abundance of fresh water (which would prove only partially true).
By 1885, scientists had collected enough data to form an initial model
of the climatology of Colorado. The State was classified as semiarid with
highly variable precipitation. The Colorado state legislature created the
Colorado State Weather Service in the late 1880s and appropriated the
Weather Service $2000 to install weather stations across the state to improve monitoring. The weather stations were installed by 1890, but the
Weather Service was disbanded that same year when the U.S. Department of Agriculture took responsibility for climate monitoring and reporting. By 1918, U.S. Department of Agriculture reports indicated that
Colorado's climate had great variability but was generally stable.
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During the 19 2 0s, favorable climate conditions and mechanized farming equipment spurred agricultural growth. But the early 1930s brought
extremely hot, dry weather followed by major flooding in 1935. This
crisis prompted climate monitoring improvements and resulted in a better understanding of the amount of water in the state. The Works Progress Administration then began tracking and gathering climate data in
Colorado. In 1939, for the first time, a new precipitation map of Colorado showed the relationship between elevation and precipitation. Snow
surveys also began in the 1930s to help track the amount of water embedded in snowpack. Just as climatologists in the 1930s recognized the
importance of observing trends and studying date, climatologists today
continue to observe and learn about Colorado's climate.

Choosing a Place to Live: The "Why" of Colorado'sPopulation Trends
Elizabeth Garner, a demographer at the State Demography Office in
the Colorado Department of Local Affairs, was third to speak. Ms. Garner addressed the trends that have influenced population growth in different areas of Colorado over time.
Historically, Colorado's population has grown when economic opportunities trigger migration into the state. In 1870, Colorado had a population of just 40,000 people; by 1900, the population had increased to
540,000, a 1250% increase, with an annual average growth rate of 9%
over 30 years. In the late 1800s, Colorado's economy was dominated by
hunting, trade, mining, agriculture, and rail construction. By 1900, the
male to female ratio in Colorado had started to balance out, indicating
that families rather than lone workingmen were settling in the state. The
five most populous Colorado counties in 1900 were Arapahoe, Pueblo,
El Paso, Teller, and Las Animas.
Between 1900 and 1920, agriculture, particularly in the Eastern
Plains, drove Colorado's population growth as the number of farms increased from 24,000 to 59,000. Colorado's population also increased
from 540,000 to 940,000 in these two decades. During this time population peaked in Baca, Bent, Cheyenne, Crowley, Kit Carson, Kiowa, and
Lincoln counties thanks to continued growth in agriculture, mining,
manufacturing, and tourism. By 1920, the five most populous Colorado
counties were Denver, Pueblo, Weld, El Paso, and Las Animas.
The 1920s to 1940s marked the slowest-growing decades in Colorado
history. The slowed growth rate is attributed to the mining busts in which
Las Animas County lost 16% of its population, and the Dust Bowl, during
which the number of farms declined by 14%. Despite this slowed rate of
growth, the population in Colorado still grew overall from 940,000 to
1,123,000. The Denver metropolitan area also grew as its economy
shifted away from agriculture toward manufacturing and trade.
Ms. Garner next addressed whether the past is a good indication of
the future for Colorado's population trends. Today, 60% of Colorado's
population comes from outside the state. Colorado's population growth
is still driven largely by the economy and the State especially attracts
young people looking for available jobs. The Front Range is the largest
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population region in the State, but the Western Slope is the region with
the highest "family" growth. Colorado's 2010 official population was 5.03
million, and the anticipated population in 2040 is approximately 7.8 million.

ColoradoPolitics through the Decades
Last to speak was Floyd Ciruli, a pollster and political analyst at the
firm Ciruli Associates. Mr. Ciruli presented a history of the leaders and
events that established the major trends in Colorado water resource management.
Mr. Ciruli identified the following ten major themes in Colorado water resource management history: boom and bust; floods and droughts;
upper and lower basins; Washington D.C. and Colorado; Republicans
and Democrats; Western Slope and Front Range; agriculture and cities;
recreation and agriculture or cities; Hansen and Taylor; and Colorado
Water Conservation Board and Colorado Water Congress. Since the
1930s, political and policy tensions between each major set of interests
have shaped Colorado's water.
Mr. Ciruli identified three types of leaders were instrumental in shaping Colorado water management: Colorado's governors, U.S. Secretaries
of the Interior and members of the U.S. House of Representatives who
sat on key House Committees, and finally, the group of individuals who
secured the money for Colorado's water projects. According to Mr.
Ciruli, four men in particular-Ed Taylor, Clifford Stone, Frank Delaney,
and Charles Hansen-made their mark in Colorado water history by leading the funding of the 1937 Colorado-Big Thompson Project.
Mr. Ciruli next provided a timeline of the key events in Colorado water policy and politics. Finally, Mr. Ciruli presented the following eight
issues that represent the current policy and political divide on water: (i)
diversion out of basin versus no diversion out of basin; (ii) new structures
versus no structures; (iii) some financial or environmental mitigation versus prohibitive mitigation; (iv) conservation and reuse as part of an overall strategy versus only conservation and reuse; (v) recognize new water
users like the environment or kayaking versus the traditional concept of
beneficial use; (vi) using aquifers last versus using aquifers first; (vii) allowing purchase from agricultural water versus no purchase or removal of
water from agriculture; and (viii) Colorado River entitlement to store and
use versus no entitlement to store and use.
In sum, by understanding the historical political and water resource
management trends, Coloradans will be better able to make the decisions
that will shape Colorado's water management future.

Jessica Bidgood
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TOWN HALL WITH CONGRESSMEN ScOTT TIPTON AND CORY
GARDNER

The United States House of Representatives was adjourned during
the Colorado Water Congress Annual Convention, so Representatives
Scott Tipton and Cory Gardner were available to discuss the political
challenges in Washington. Chris Treese moderated the session. Republican Congressman Scott Tipton represents Colorado's 3"' Congressional
District- and Republican Congressman Cory Gardner represents Colorado's 4 h Congressional District. Both Congressmen were elected in
2010. Moderator Chris Treese is the External Affairs Manager for the
Colorado River Water Conservation District.
Mr. Treese asked the Congressmen to open by identifying which current water issues in Colorado concern them most. Congressman Tipton
emphasized protecting private water rights from the overreach of. the federal government. For instance, he criticized the U.S. Forest Service for
considering rules that would require ski resorts to assign their water rights
to the federal government. Congressman Tipton believes that if private
water rights are unprotected at the federal level, the collateral impacts
would stretch to municipalities. The Congressman also sees the potential
for job creation in the hydropower industry.
Congressman Gardner stated that his current concern in Colorado is
the low snowpack this year. He is concerned that this winter looks very
much like the winter preceding the spring of 2002 when the state was
devastated by droughts and fires, and suffered major losses to agriculture
and grazing. Congressman Gardner indicated he wanted to make sure
the Bureau of Reclamation and the Army Corps of Engineers are prepared and have learned from the spring of 2002.
Next, Mr. Treese asked what the biggest surprise in Washington was
for the Congressmen. Both gentlemen stated that things are worse than
they thought. Although the Colorado Representatives from both parties
work very well together, that level of cooperation does not extend to how
the rest of Congress works together. Both Congressmen previously
served in the Colorado legislature, and said the national legislature could
learn from the bipartisan commitment of the Colorado State legislature.
Congressman Tipton stated he feels it is his responsibility to help other
members understand the regional issues and programs in the West.
Congressman Gardner emphasized that water should be a bipartisan issue
because it affects everyone.
Mr. Treese asked about the federal government's role in getting project permitting done faster. Congressman Gardner said that once a state
has approved what the water users want, the federal government should
not get in the way. Congressman Tipton said there is a need to clear
away the unnecessary red tape in project permitting.
The Congressmen next discussed the water quality impacts of the oil
and gas industry and what the appropriate role of the federal government
should be in providing consistency and security for investors. Congressnan Tipton stated he wants to safely and cleanly develop energy re-
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sources in Colorado. He says fracking is inherently safe and the chemicals used should be regulated at the state level. Congressman Gardner
wanted to encourage conversations about safety in the oil and gas industry, but hc also wanted Colorado to pursue wind and solar options.
Next, Mr. Treese asked the Congressmen to make a case for why Republicans should be returned to power. Congressman Gardner said that
Republicans are the ones who have aggressively fought the growing national debt, and Republicans will keep the government from getting in the
way of future economic growth. Congressman Tipton emphasized that
what matters most are jobs and the economy, especially in his district
where real unemployment is over twenty percent. He pointed out that he
and Congressman Gardner were not in office when the problem was created, but now they are both committed to fixing the problem and focusing on job creation.
Finally, Mr. Treese asked the Congressmen to identify what their top
priorities are for this session. Congressman Gardner said his top priority
is to get the country back to work. He said that the government cannot
only create jobs itself, but it can also get out of the way to make it easier
for the private sector to create jobs. Congressman Tipton said the government should be the stepping stone rather than the stumbling block for
jobs and a strong economy. He wants to focus on reasonable regulations
and trade agreements to increase American exports.
Jessica Bidgood

COLORADO WATER 2012 AUTHORS
Justice Gregory J. Hobbs, Jr. of the Colorado Supreme Court spoke
about the Water 2012 Book Club, which will be featuring Colorado authors, and introduced two of the featured authors, Craig Childs and Jon
Waterman. Justice Hobbs spoke highly of both authors' books and encouraged the audience to read them.
Craig Childs, a natural science and archeology writer and author of
House of Rain (Little, Brown and Co., 2007), discussed his book first.
He began by explaining his relationship with water, framing it via how he
learned to find water in the desert. Childs described his experiences
searching for springs and rain deposits to sustain him during his travels
throughout the Southwest. He marveled at the rich history of the land as
he described the pottery, arrowheads, and dwellings of ancient civilizations that he encountered, and further described climbing into the mountains and finding springs in cliff dwellings. Childs said often saw pottery
on the ground that had not moved in hundreds of years.
He next discussed an ancient symbol that appears at dwelling sites,
including places on a large Navajo reservation. The symbol signifies water; that an aquifer is present. Childs reminisced about a time that he saw
this symbol and followed it through a series of doors into a cave. When
he heard the sound of water dropping into a pool, he knew he had found
something significant. He talked about the beauty of the place and the
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amazing feeling of by being in a location that had not been disturbed in
an extremely long time.
Childs noted that many historic Southwest civilizations were built
around water sources and that the need for water has linked people
throughout history. He discussed the Anasazi tribe who once lived in the
Chaco Canyon in New Mexico, but then disappeared without a trace. He
explained that while archeologists are trying to figure out exactly what
happened to the Anasazi, it is likely they simply moved in search of water. Childs explained that the Anasazi archeological remains suggest the
people followed the water south and spread out as they traveled over preColombian migration routes. He said that many people were unable to
secure water, war later broke out, and the civilization collapsed as a result.
Childs concluded with a story about one of his many quests for water.
There is a place in the Utah wilderness where Childs knows where to find
a water hole. On one of his trips, he arrived there to replenish his water
supply, but found that the hole was dry. Rather than panicking, he knelt
down and began to dig. Once he hit moisture, he used pieces of sandstone to block the edges of the hole. After an hour or two of work, clean
water filled the hole. He was then able to fill his bottles and had enough
water for the next few days. He concluded by saying that he protected
that small water hole like the audience at the Convention protects the
small pool of water we have in the West.
Jon Waterman, author and photographer, also spoke about his book,

The Colorado River: Flowing Through Conflict (Westcliffe Publishing,
2010). He began by discussing the Colorado River and its importance to
the region. He noted that the amount of water the American Southwest
will be able to take from the Colorado River is uncertain due to a number
of factors including global climate change, conflict from demand, and
increasing population.
Waterman then discussed his 1,450-mile trip along Colorado River
from the Rocky Mountains to the River's delta near the Sea of Cortez.
He explained that during most of the journey (which produced the photography for the book), he traveled in a small raft and surrounded himA constant theme throughout
self with natural resources experts.
Waterman's presentation was to have hope for the future because, in
light of the breathtaking natural beauty he witnessed along the Colorado,
nature always finds a way and so can we.
Waterman also discussed major dam projects, including the Hoover
Dam, and their effect on the Colorado River. He said that one effect of
dams is that they prevent silt from progressing downstream to the sea and
nourishing the flora and fauna along the way. He also noted that dams
have caused the water temperature to change dramatically, negatively impacting fish and other aquatic species. He further pointed out that dams
have prevented flooding in some areas and are the reason cities like
Phoenix and Los Angeles have water. Waterman noted that regardless of
one's opinion on dams, it is hard to look at the Hoover Dam and not
respect the work and innovation that went into it.
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Waterman also mentioned a number of projects being implemented
along the river, including the successful Rocky Mountain Sheep and Big
Horn Sheep restoration projects. He further discussed how the Yuma
flood has helped restore wetlands, and the success of the projects encouraging ecological re-growth. Waterman concluded with a challenge to
the audience to protect and preserve the Colorado River for future generations.

Leigh Auerbach

CAN WE PLAN A BETTER FUTURE?

Mike Gibson, Vice President of the Colorado Water Congress, began
the session on future water challenges by introducing the speakers.
Steve Maxwell, author of The Future of Water (American Water
Works Association, 2011), gave a presentation outlining trends that will
have a significant effect on the future of water. He opened by discussing
the unique nature of water and how it essential to life. He explained that
there is a fixed amount of water on Earth, and as it becomes scarcer due
to factors like population growth and increased standards of living, there
will be greater conflict stemming from people's need to obtain water. He
also noted that there are increasing problems with not only the quantity
of water, but also the quality of the resource throughout the United
States.
Maxwell then discussed emerging solutions to these water challenges,
including municipal conservation (namely, low-flow appliances and blocktier pricing) and agricultural conservation measures such as center pivot
drip irrigation (an irrigation system in which drip hoses are attached to a
center pivot sprinkler and dragged along the top of the ground to reduce
water use), and laser field leveling (leveling the field to a desired slope
using a guided laser beam for better water distribution). In talking about
technological advancements, he pointed out that technology alone cannot
solve the world's water problems. He stressed that a change in consumer
behavior is also essential.
Maxwell next made his predictions for the future of water. He explained that water will increasingly be viewed as an essential factor in agricultural production, and companies will increasingly add the cost of
water to their balance sheets. Additionally, people may move from cities
like Las Vegas and Tucson to locations where water is more abundant.
He stated that water consumption will come to be viewed in a more holistic manner and conservation programs will increasingly focus on the
amount of water that goes into producing food and other consumer
products ("virtual water"), not just the water that comes out of a faucet.
Maxwell also claimed that the distinction between different "types" of
water will fade and the focus will shift to one "concept" of water, rather
than individual focuses on clean water, rainwater, groundwater, wastewater, and recycled water. He also emphasized that the price of water will
dramatically increase to reflect the true cost of both the water and its de-
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livery. He concluded his presentation by advocating that society deal
with water in a more market-based and efficient manner, but also in a way
that ensures everyone gets what they need to survive.
Eric Hecox of the Colorado Water Conservation Board spoke next.
Hecox's presentation addressed how Colorado could develop a statewide
water plan and analyzed other states' water plans.
He first discussed the history of Colorado's pending water plan,
which is currently still in the planning process. Hecox spoke about several programs including the 1993 Metropolitan Water Supply Investigation, and the 2002 and 2010 Statewide Water Supply Initiatives, explaining that these programs are the foundation for the future state plan. The
plans looked at consumptive needs, non-consumptive needs, and available water supply, acknowledging that there is a shortage of water in
Colorado, and concluded that the State will need to implement multiple
solutions to solve this problem.
Hecox then discussed other states' water plans. He explained that
each state's approach to water planning is different, though they all look
to conservation as an important factor. He noted that some states also
include strategies like reuse, transfers from agriculture, and desalination
projects. He mentioned that California approaches implementation of its
plan from a programmatic perspective; Texas makes specific project recommendations; and Kansas focuses on policy issues. He noted that
Colorado's planning process should proceed by identifying the State's
specific future goals and then Figuring out how to achieve them.
The session concluded with a panel discussion moderated by John
Stulp, Special Policy Advisor to the Governor of Colorado for Water.
The panel consisted of Eric Kuhn, General Manager of the Colorado
River District; Alan Hamel, Director of the Pueblo Board of Water
Works; Steven Vandiver, Manager of the Rio Grande Water Conservation District; Geoff Blakeslee, Manager of Carpenter Ranch and member
of the Colorado Water Conservation Board; and Christ Kraft, a Morgan
County Dairyman.
Kuhn began by giving a western slope perspective on Colorado's water problems. He stressed that good choices at the outset prevent later
problems and said that it is important to understand where the water
comes from in order to manage it properly. He also mentioned that cooperation between Denver and the Western slope have generally been
good and will continue to be important in the future.
Hamel discussed about the need to get input from various parties and
work together to solve Colorado's water problems. He also discussed the
importance of water storage for both consumptive and non-consumptive
uses.
Vandiver discussed the drought in the San Luis Valley and how the
pumping of the area's aquifer needs to be reduced to a sustainable level.
He asserted that the aquifer should be used like a reservoir and there
should be fees for pumping water from it. He said people have to understand that large amounts of water cannot be moved without causing significant sociological, economic, and environmental impacts.
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Blakeslee then discussed the great potential for multi-purpose water
projects. He also explained the importance of sustainable funding and
the need to secure additional money for water delivery infrastructure.
Kraft spoke from the perspective of the farmer about the need to give
everyone an equal voice. He also discussed how water is forgiving in that
it eventually cleans itself and will remain consistent in its quantity.
The session concluded with several questions from the audience.

Leigh Auerbach

THIRTIETH ANNUAL AMERICAN BAR ASSOCIATION WATER
LAW CONFERENCE
San Diego, California

February 22-24, 2012

HOT WATER Topic: WATER AND SHALE GAS DEVELOPMENT
At the 30t Annual ABA Water Law Conference in San Diego, three
professionals with ties to the oil and gas industry presented an interesting
discussion on the effects of hydraulic fracturing ("fracking") on water
sources.
First to present was Michael Brownell, the Senior Director of Regulatory Affairs at Chesapeake Energy, Inc. Brownell focused extensively on
the importance of natural gas in domestic energy production in the
United States. He emphasized that significantly less water is used or produced in shale gas hydraulic fracturing compared with almost every other
form of energy production. Fracking a well generally takes between three
and five million gallons of water per frack, and over the course of a year
each well will use roughly 40 million gallons of water. While these numbers seem large, when compared to the water requirements for production of other energy sources, fracking actually uses significantly less water.
For example, in the Marcellus Shale area, power producers used the
same amount of water as the entire fracing industry uses in a year in less
than fourteen days.
Brownell devoted less time to speaking on water quality issues. Water use and pollution are arguably the most controversial part of fracing,
but Brownell focused his water-related comments on the extensive evidence that fracing is tightly regulated and that those regulations are effective in addressing water quality issues. For example, he spoke briefly on
the specific issue of methane in drinking water, and said that either the
water had methane in it to begin with, or that if the well caused the methane, the responsible companies were quick and thorough in remediating
the problem, thus showing that existing regulations are adequate.
Kristin Moseley from the law firm of Porzak Browning & Bushong
LLC, spoke second and discussed the interaction of law and industry in
relation to water produced during fracing. Moseley explained that water
produced during fracing is generally considered waste by the fracing in-

Issue 2

CONFERENCE REPORTS

515

dustry because it merely a by-product of the fracturing process and is
often too polluted to reuse or recycle. Moseley made clear that the water
varies in quality depending on where the target formation is located and
what the company is mining. Coalbead methane ("CBM"), for example,
yields significantly more water than shale gas drilling does.
Because of the polluted nature of the water, fracing companies can
only deal with the water in one of three ways. First, the water can be left
in open evaporation ponds. Unfortunately, because these ponds require
sophisticated liners and can only be of a certain size, they are often not
the preferred option. The second and most common form of disposal is
reinjection. With reinjection, the water is pumped back underground far
below drinking water supplies to a formation that should be geologically
capable of permanently containing the water. Reinjection is often highly
regulated because of the uncertainty associated with underground formations and the danger posed to groundwater supplies with incorrect reinjection. The third form of disposal is treatment and recycling. Historically, treatment has not been economically viable. However, Moseley
argued that the industry trend is toward treating and recycling the water
because the other two forms of disposal are becoming more and more
regulated, which is making them more costly as well. As a result, treatment is becoming more economically viable in relation to the other options.
Moseley ended her presentation with an overview of water rights
ownership issues relating to water produced in CBM production after the
Vance v. Wolfe decision in Colorado. Noting that the Vance decision
forced CBM producers to use Colorado's priority system if the basin they
were drilling in was tributary, Moseley expressed her belief that the
Vance decision could be extended to other forms of fracturing. If this
were to happen, the cost of fracing in areas with tributary underground
water sources would increase dramatically.
Jane P. Davenport of Delaware Riverkeeper was the final speaker.
Davenport expressed serious concerns about the environmental effects of
fracing. She presented extensive photographic evidence that environmental impacts could be significant both during the facing process and
after, when the oil or natural gas must be transported away from the drilling site. Davenport argued that not only does the fracing process consume large amounts of water, but also that potential failures in the drilling
process could cause pollution to drinking water supplies. For example,
the fractures could behave unexpectedly or encounter a fault, allowing
fracking fluid to migrate into drinking water supplies. Perhaps the most
common type of well failure occurs when a well casing fails and permits
fracing fluid, oil, or gas to enter the drinking water supply. Also, in order
to drill the well, industry must clear a drilling pad. Many of the wells in
Pennsylvania are in forested areas, therefore Davenport claimed that the
clearing of these pads has lead to significant deforestation.
Davenport further claimed that many of the fracing companies build
pipelines through forested areas in order to transport their product from
the wells to processing facilities. These pipelines often cross over, under,
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or through streams and Davenport argued that they had the potential to
leak into the water supply or disturb the habitat of the local flora and
fauna. Perhaps even more damaging, fracing companies often build
roads to and from well sites. Davenport claimed that these roads often
cause significant environmental damage through deforestation and habitat
disruption. Further, the possibility of a spill or explosion along these
roads would inevitably cause environmental damage.
After all three presentations, the group fielded questions from the
audience. While the questions were varied, the overriding concerned
seemed to be whether fracing could exist in a way that is both economically viable and environmentally friendly. Both Brownell and Mosely
seemed to believe that not only is it possible, but that the shift towards
recycling water produced during fracing showed that government and
industry leaders are working closely together to achieve that very goal.
Davenport however, felt that fracing could never be safe enough to the
environment to be justified.

Johna Varty
UNIVERSITY OF DENVER WATER LAW REVIEW'S FIFTH
ANNUAL SYMPOSIUM: 2012 THE YEAR OF WATER
Denver, CO

April 13, 2012

WATER'S NEXT FRONTIERS: NEW WAYS OF ADDRESSING CONFLICT

Anne Castle, Assistant Secretary of Water and Science for the United
States Department of the Interior ("DOI"), gave the keynote address and
discussed the importance of multi-party resolutions in the success and
sustainability of current water projects.
Urging water law practitioners to transition their way of thinking
about conflict and disputes, Castle discussed the tendency to use litigation
in water courts to resolve such conflicts and the possible success of other
strategies. While litigation may be necessary to get parties at the table,
negotiation is particularly effective when there are many competing interests at stake.
Castle's keynote address focused on two major federal water initiatives: (1) resolving water rights for Native American tribes, and (2) the
Glen Canyon Dam. Neither of these projects would have been successful
without negotiation and compromise between interested parties.
The idea of multi-party negotiation is not a new concept. Before discussing either of these recent projects and how they came to fruition, Castle examined historical water projects where compromise was critical.
She also discussed the celebration of several significant milestones occurring this year. Three water districts are celebrating their 75th anniversary: Colorado Water Conservation Board, Colorado River Water Conservation District, and Northern Colorado Water Conservancy District.
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The Colorado Big Thompson Project was the reason for the creation of
all three districts. It is also the 50th anniversary of the authorization for
the Fryingpan-Arkansas Project.
Both the Colorado Big Thompson Project ("CBT") and FryingpanArkansas Project arose in conflict-not only conflict between water users
and various economic interests, but also between nations, as both projects
started in the years between World War I and World War II. Balancing
competing interests resolved all issues despite the controversy surrounding both water diversion projects. Castle emphasized that without compromise these highly controversial projects might not exist today.
In the early 1900s, farmers on the East Slope became concerned
about their water supply. During the Great Depression, agricultural
prices dropped and there was volatility in supply and demand for water.
To remedy this problem, the Northern Colorado Water Conservancy
District began to pursue a project to divert water from the upper Colorado River basin. Initially, many opposed the project. The Western
Slope Protective Association worried about the impact on the fish in the
Colorado River and the development in Rocky Mountain National Park.
CBT posed the classic Colorado dilemma-the East Slope developed
faster than the West Slope and West Slope residents were concerned that
diverting water would hinder future development on their side of the
Great Divide. Eventually, both sides reached an agreement to endorse
CBT. The West Slope dropped its claims to the water in exchange for
several benefits, including the construction of Green Mountain Reservoir.
In 1937, both slopes approved the CBT to divert and store water
from the West Slope for use on the East slope via a 13.1-mile tunnel beneath Rocky Mountain National Park. The Federal government fronted
the money for the project, which took from 1938 until 1957 to complete
because WWII delayed the construction. CBT now makes significant
contributions to Colorado's economy. It stabilizes the agricultural economy of northeastern Colorado, provides municipal and industrial water
supplies, provides man-made lakes for recreation, generates hydroelectric
power, and provides flood control.
The Fryingpan-Arkansas project required a similar compromise. In
1936, the Bureau of Reclamation began studying and designing a project
to divert 800,000 acre-feet-annually. Again, the Western Slope interests
were dissatisfied and they opposed development. In 1959, the parties
finally compromised. One major point of contention was the construction of the Ruedi Dam and Reservoir outside of Aspen. Additionally, the
compromise specified the use of extra water for oil shale development in
the Western Slope. To achieve this arrangement, parties from both sides
had to work together with local agencies working with the federal government. This project demonstrated the importance of balancing interests and getting those competing interests to work together.
Castle explained that the challenges we face today are similar to the
challenges faced in the past. The population continues to grow on the
Eastern slope, while Western Slope development is slower. The demand
for water for energy production increases as oil and gas development con-
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tinues to grow. Agriculture and food production still consume a large
amount of water and there is also a need to protect water for recreational,
aesthetic, and environmental reasons.
The first recent federal project that Castle discussed was the resolution of Federal Reserve water right claims for Native American communities. In order to deal with a backlog of old claims, the government used
settlement instead of further litigation and incorporated water projects as
part of the resolution. The Claims Resolution Act of 2010 authorized the
Cobell settlement with the DOI, which settled four Indian water rights
disputes for seven Indian tribes in Arizona, Montana, and New Mexico the Crow; White Mountain Apache; and the Pueblos of Taos, Tesuque,
Nambe, Pojoaque, and San Ildefonso. The Act also provides funding for
water projects for irrigation and power. Funding for water projects is
essential, as fifty percent of Indians living on tribal lands still haul water
to their homes because of the lack of developed infrastructure. Although
the settlement involved significant compromises, non-Indian water users
also benefit. The settlement resolves the senior Indian water rights,
which reduces the risk and uncertainty for junior users.
Next, Castle discussed the Glen Canyon Dam. The dam, completed
in 1963, is located on the Colorado River. The dam generates hydroelectricity and controls water flow. She discussed the necessity of managing
the flow of the Colorado River because the annual discharge of the river
is volatile, with times of very high flow causing floods and low flow causing drought. Lake Powell is the dam's reservoir, and it serves major municipalities such as Denver and Los Angeles. The reservoir also equalizes storage between the Upper and Lower Basin states, which is necessary to satisfy the terms of the 1922 Colorado River Compact-an agreement between seven U.S. states that divided water rights between the Upper Basin, Lower Basin, and Mexico.
Environmental groups heavily opposed the siting and construction of
the dam in Glen Canyon, and opposition to the dam has remained strong
since it became operational. Before the dam, the variation between high
and low flows over a long period helped build sandbars in the Grand
Canyon. The sediment created habitats for fish and vegetation, along
with camping beaches for recreation. Sediment now gets trapped in the
dam and settles on the lakebed. Although the dam periodically lets out
high flows that rebuild the beaches, the fluctuating flow pattern used to
generate hydroelectric power washes away more sediment, effectively
negating any benefits from the high flow release. The Grand Canyon is
also a sacred site for the Pueblo Zuni because it plays a role in their creation stories as a place of emergence. Sediment also protects these native
resources when it is picked up by the wind.
The Grand Canyon Protection Act of 1992 ensured that the dam
would be operated in a way that would protect the resources of the canyon, including sand beaches, Indian cultural sites, and endangered species. In particular, the ecosystem changes affect the humpback chub - an
endangered fish species that is only found in the Colorado River. After
passage of the Act, agencies conducted several experimental water re-
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leases to determine whether the dam's operating plan needed to be modified and how to modify it if necessary. Power producers and the seven
Colorado River basin states opposed modifying the operating plan. The
experimental high flow releases conducted in 1996, 2004, and 2008 required agencies to do independent National Environmental Policy Act
("NEPA") -analyses. Of course, doing these studies delayed the process.
Litigation arose regarding the whole process but the court resolved all
claims in favor of the U.S. Fish and Wildlife Service ("agency").'
To protect the humpback chub, the agency determined that they
needed to control non-native fish, usually trout, in the Grand Canyon.
The agency would kill non-native fish that ate the humpback chub.
However, tribes objected to killing the non-native fish because the Grand
Canyon is a sacred place, particularly at the confluence of the Colorado
and Little Colorado rivers. Because of these objections, the agency
stopped the controlling techniques and the government searched for another solution.
There are three central themes arising from this litigation: (1) the
Secretary of the DOI must give weight to a broad range of experiences;
(2) the court affords federal agencies substantial deference; and (3) the
result will be a remand if an agency fails to articulate the reasons for its
decision. Because of these three themes, environmental litigation is now
a difficult way to obtain a specific result. As seen in this case, the agency
will take cues from the judge and re-write the opinion.
Following that case, the Bureau of Reclamation issued an environmental assessment that illustrates the complex balance between interests.
The Environmental Impact Statement ("EIS") states that the agency will
only control if the humpback chub numbers drop below a certain point,
and will avoid the most problematic location for the tribes. Additionally,
the agency committed to doing live removal when possible.
The agency published the most recent environmental statement in
December. Instead of a traditional EIS, which is inflexible, the DOI's
new protocol is an Aidaptive management program. Castle explained that
due to uncertainty in how the environment will respond to each project,
the high-flow release protocol for Glen Canyon Dam has built-in flexibility to change the protocol quickly. Adaptive management is increasingly
used in situations where there are endangered species problems. Since
adaptive management involves a governance structure that makes recommendations (typically a board that represents multiple interests with
participation by scientists), it will be well suited to this project. With a
traditional NEPA analysis, the agency would have to do a completely new
EIS before each change. This creates a disincentive to change the plan,
opens people up to litigation, and creates delays. The Glen Canyon protocol achieves a different result than traditional NEPA analysis; however,
the agency still did a full NEPA and EIS on previous high flow releases
1. Castle recommended reading Judge Campbell's decisions on these complex,
scientific issues as they are worth studying for further history on the matter.
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and circulated a Finding of No Significant Impact ("FONSI"). Designing
a flexible protocol requires more work in the beginning, as the agency is
trying to design a program with a spectrum of options to incorporate as
issues occur. This requires authorizing a broader spectrum of options.
In conclusion, Castle remarked that her position at the DOI gave her
a new perspective. She discussed how water courts give some certainty to
water rights holders and interested parties, but a legal solution is still a
win-lose, zero sum game. While there may be a resolution of the legal
issue, parties might not have a way to move forward. Additionally, the
outcome is unpredictable; parties will not always get what they planned
on. There are situations where litigation is the right option, as it is sometimes required to bring people to the table. Nevertheless, in Castle's
opinion, sustainable solutions are those where parties will cooperate and
not go back to the courtroom. Sustainable solutions are those crafted to
balance the interests of the parties. We have unique assets in Colorado
and we have to sustain those assets. Compromise and balance are necessary to sustain both the beauty and economy of the mountains and plains.

Myra Gold

WATER, GIVE Us ENERGY!

Carolyn Burr and Rebecca Watson, both shareholders at Welbourn
Sullivan Meck & Tooley, P.C., presented on the relationship energy production and water law in Colorado. Their presentation focused on the
inherent tension between energy production needs and other water demands like agricultural, industrial, municipal, recreational, and in-stream
flow protection, caused by the high demand and limited available of water. Historically, the agricultural sector has had the highest demand for
water. However, municipal demands have surged due to population
growth in Colorado and throughout the western United States. Additionally, climate change and new water uses pose a challenge for Colorado as
the State is estimated to need an additional 600,000-1,000,000 acre-feet
of water per year by 2050 to meet demands.
Burr and Watson began with an overview of water administration in
Colorado, explaining that water is allocated via a priority system that imposes "first in time, first in right" and beneficial use requirements - owners are not entitled to appropriate water and not use it. Water courts,
which first came into existence in the 1860s and -70s, play an important
role when the owner of a water right that was obtained for one type of use
desires to transfer the right to a different use. Thus they are instrumental
players in water transfers to energy producers.
In addition to water courts, the Office of State Engineer administers
water rights for the State's seven major water districts, which correspond
to the seven major river basins in Colorado. The State Engineer maintains a list of water rights and decrees made by the water courts. Virtually
all of the major rivers and smaller tributaries in Colorado are overappropriated. For example, priorities from the 1870s in the Arkansas
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River are not always met, which means any water rights with priorities
after that time will not get to divert their water.
Burr and Watson next discussed water markets in Colorado. Because water rights are not appurtenant to land in Colorado, they are
bought and sold via private transactions with the approval of the water
courts. This approach is unique to states that use the prior appropriation
system, and requires a localized inquiry into the effects of a water transfer. The terms and conditions of return flows, to avoid injury to downstream water users, are the primary concern of the water courts. Of concern to water users, particularly energy producers, are the transaction
costs involved in transferring water from one use to another; money, politics, and time can potentially create barriers to water transfers and deincentivize investments in water-hungry industries. Due to the strain on
water supplies in Colorado, Burr and Watson urged that it is necessary
for energy industry players to undergo advanced planning for to how to
secure water supplies in the State. In determining the water demand for
a major project, a company must determine how much water it will consume and reuse, the timing of water demand spikes, how it will store and
treat water if necessary, and the duration of water use.
Burr and Watson then discussed innovative solutions to water transfer issues. One example of how entities can avoid the high transaction
costs and permanent loss of rights associated with water transfers is the
work of the Lower Arkansas Valley Water Conservancy District with its
rotational fallowing and water leasing. Rotational fallowing occurs when
farmers agree to fallow their land for a specified number of years and in
turn lease their irrigation water to cities, without giving up their water
rights. Although rotational fallowing is already happening in Colorado,
repercussions of the Colorado Supreme Court's decision in Burlington

Ditch Reservoir and Land Company v. City of Thornton may complicate
this practice in the future by limiting the way agricultural water rights may
be quantified.
Burr and Watson then discussed the specific water demands of several types of energy production. They indicated that traditional methods
of electricity production depend on cooling water; for example, thermoelectric power generation ranks just behind irrigation agriculture in freshwater withdrawals. Although Colorado is not one of the largest electricity-producing states, the State is the eighth-most-vulnerable for water deficits due to power generation because of the scarcity of water within the
Coal-fired and natural gas-fired power plants use comparable
state.
amounts of water,.but cooling systems, which greatly affect the amount of
water used, vary at each plant. Open cooling systems consume the most
water because is only circulated through the cooling system once. Burr
and Watson indicated most plants today instead use closed cooling systems that re-circulate water, but also pointed out that closed cooling systems still use substantial amounts of water because as the water is recirculated it gets grittier, which requires dilution with more water. A dry
cooling system does not require any water but it is more expensive and
less efficient from an energy standpoint.
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Common fuel sources in Colorado include coal, petroleum, natural
gas, coalbed methane, solar, and hydropower. Coal supplies approximately sixty-five percent of Colorado's electricity, and Colorado is looking at opportunities to export coal to China because air pollution regulations are tightening in the United States. Although coal extraction is not
itself a very water-intensive process (the process consumes approximately
150 gallons of water per ton of coal), a good deal of coal is surface
mined, which has water quality implications. The Surface Mining Control and Reclamation Act and the Colorado Surface Coal Mining Reclamation Act aim to address these water quality issues.
Improved technology has allowed energy producers increase well
yields through well stimulation (fracking). Over ninety percent of fracked
wells are hydraulically fractured. Hydraulic fracking uses water, propping
agents such as sand, and chemical additives to blast apart tight rock formations to release trapped oil and gas. Compared to other types of energy production, water demands for fracking are limited in amount and
temporary in scope. It can take up to five million gallons of water to
frack a well, and in 2011, three thousand wells were fracked. Although a
mere one percent of Colorado's water is used for fracking, water availability can still be a challenge for energy companies.
Coalbed methane accounts for seven percent of nationwide energy
production, most of which is conducted in the Rocky Mountain West.
Coalbed methane exists in water-saturated coal formations and is extracted by pumping out the water, which releases the gas. On average,
12,000 gallons of water per well, per day, is pumped out of these deep
mineral formations, which inevitably raises the question of what should
be done with this saline, often extremely polluted, water. In 2000 case
Vance v. Wolf the Colorado Supreme Court held that water produced
during coalbed methane extraction constitutes a "beneficial use" of that
water, thus subjecting it to the State's water rights administration. This
created a panic for oil and gas companies who feared they would need to
frequently go to water court to determine their rights and responsibilities
over produced water. The State Engineer and Colorado Legislature have
stepped in to address the issue and the legal disputes are ongoing.
Photovoltaic solar power production requires little water beyond that
used to clean dusty solar panels. Photovoltaic solar power, however,
raises other issues such as its high cost of development and how to store
the energy produced during daylight hours. On the other hand, concentrated solar power uses energy to generate steam and is more efficient
than photovoltaic solar. Despite its use of water to create steam, concentrated solar power does have a very high water demand, relative to other
types of energy production. Most solar panels are installed on private
land that was previously in agricultural production, and the U.S. Bureau
of Land'Management ("BLM") has identified the San Luis Valley in California as the "Antonito Southeast Solar Energy Zone." Notably, the
BLM has emphasized that obtaining water rights for a solar project requiring more than 1,000 acre feet per year would be difficult because the
Rio Grande River Compact places limitations on water in the region and
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creates a certain degree of tension between agricultural and solar water
demands.
The final energy source Burr and Watson discussed, hydropower,
produces 3.7 percent of the electricity in Colorado and seven percent of
electricity in the U.S. It is also responsible for seventy percent of energy
produced from renewable sources in U.S. Hydropower production employs large turbines, which are turned by running water, and this means
water use for hydropower is almost entirely nonconsumptive. The dynamic between state water rights administration and federal regulation of
navigable waterways can cause problems for those with long-term hydropower licenses who attempt to renew their permits. Recently, the Federal
Energy Regulatory Commission have begun imposing bypass flow conditions, which means certain projects may be forced to give up state lawbased instream water rights that are key to operation of a hydropower
plant.
The Shoshone Hydropower Plant is the oldest and most senior water
right on the Colorado River. Xcel Energy owns the Shoshone water right
but is not a party to the ongoing negotiations for a comprehensive Eastern Slope/Western Slope water agreement. Denver Water and the Colorado Water River Conservation District are two critical players in the
potential Colorado River Cooperative Agreement. The agreement would
address long-term water supplies for both regions through assuring Denver can meet its municipal water needs while guaranteeing Western Slope
water users can still meet recreational and agricultural needs.
Burr and Watson concluded by explaining population growth in
Colorado will increase agricultural, industrial, municipal, recreational,
and energy demands on water and that the greatest challenge for the energy industry will be protecting decreed energy-related water rights from
loss or attrition to increased state and federal regulation.

.JessicaZaegel
RAMIFICATIONS OF THE FRICO DECISION

Star Waring, Esq. is an attorney and shareholder at Dietze and Davis,
where she is a member of the Natural Resources and Water Law Practice
Group. A large part of her practice consists of representing individual
farmers and groups of agricultural water users, developers, lenders, municipalities, and ditch companies in matters involving reaf estate and water issues. Waring attained her J.D. from the University of Colorado, is
currently an Adjunct Professor at the University of Denver Sturm College
of Law, and represented the Farmers Reservoir and Irrigation Company
in the FRICO case.
Steven 0. Sims is an attorney and shareholder at Brownstein, Hyatt,
Farber and Shreck. Sims represented Aurora Water in the FRICO case
at trial and in arguments before the Colorado Supreme Court. Previously
he has represented clients in over five hundred water litigations and over
twenty Supreme Court appeals. He is the former senior water counsel,
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and currently serves as the First Assistant Attorney General for the Water
Unit of the Colorado Attorney General's Office. Sims attained his J.D.
from The University of Puget Sound School of Law.
Joe Tom Wood, P.E. is a water engineer at Martin and Wood Water
Consultants, Inc. where he specializes in the engineering analyses associated with changes of water rights, plans for augmentation, and water supply/water demand analyses. He has provided the primary engineering for
over thirty plans for augmentation in the South Platte, Colorado, Arkansas, and Rio Grande River Basins, and has been qualified as an expert in
the Water Courts for Water Division I, II, III and IV, the United States
Court of Claims, and the United States 10th District Court. Wood
earned both his Bachelor's of Science and his Masters of Science in Civil
Engineering for Hydrology from Stanford University.
Katherine Young, P.E. is a Geothermal Energy Engineer and a member of the Strategic Energy Analysis Center at National Renewable Energy
Laboratory ("NREL"), where she applies her expertise in Geothermal Exploration and Permitting and Database Planning and Development. Prior to working at NREL, Young worked at Martin and Wood
Water Consultants, Inc. as the engineer for the City of Englewood on the
historical use of applicants' water rights in the FRICO decision. She
earned her Bachelors of Science in Geology and Geological Engineering
from the University of Wisconsin and Masters of Science in Geochemistry and Isotope Geology from the University of Michigan Ann Arbor.
Star Waring began the discussion, stating that the Farmington Reservoir and Irrigation Company ("FRICO") litigation was largely a change
case with three major issues that will have great effects on future water
use and adjudication going forward. Waring discussed Steve Sims involvement at all levels of court procedure, while she along with Professor
Jan Laitos of the University of Denver College of Law were brought in
later for the appeal to the Supreme Court.
The sixteen-day trial began with the court consolidating the five applicants in two cases into case 02CW403. One applicant sought to
change 140 shares of the 1885 Burlington Barr Lake Division and 64
shares in The Burlington Company's ("Burlington") rights. The trial
court significantly cut back the historic consumptive use of the Burlington
1885 direct flow and storage rights.
Steve Sims credits Kathryn Young with finding the "smoking gun" in
the FRICO files: a contract between Burlington and FRICO in its earliest
days that said Burlington. would sell excess water rights to FRICO. His
interpretation of the record shows the original FRICO owners as speculators who brought water rights with their land to turn a profit, rather than
mere landowners. While speculative appropriation is already frowned
upon, Sims stated that this case would represent a further tightening of
restrictions against speculative appropriation of water in Colorado.
Joe Tom Wood reiterated that the penultimate requirement for a water court to approve a change of use is no injury, which is found through
an analysis of historic consumptive use of decreed rights as a measure of
a water user's right. Additionally, Kathryn Young reported on her find-
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ings that were central to the final disposition in the case. Her innovative
presentation simultaneously displayed an overview on one screen and
different documents and maps highlighting enlargements of use on another. Young related Burlington's intent to divert to a statute requiring
that ditch construction be perfected within three years of decree. She
found meeting minutes and referee decrees showing Burlington's understanding of this statute. Her research demonstrated the confusion surrounding Burlington's intent as they only completed the ditch behind
Barr Lake on time. Young's additional supporting evidence showed that
users were not ordering to capacity from the storage rights, nor using any
direct flow rights beyond that which was stored in the ditch, until after
FRICO began enlarging the ditch; and in actuality users below Barr Lake
were the basis for applicants' assertion of historic consumptive use.
Joe Tom Wood next highlighted some of the litigation factors regarding the arguments by Metro Pumps within the case. He also put the decreed results of the applicants' claims for historic consumptive use in
perspective by comparing them with other change cases, all represented
as a percentage of amount claimed.
Waring returned to speak about the lasting effects of the FRICO decision: the one-fill rule, the application of the ruling to unchanged shares,
and the future use of "ditch-wide" analyses. Waring conceded that the
following issues were policy arguments made to, and rejected by, the
Colorado Supreme Court. Waring believes the court will require a historic consumptive analysis for the one-fill rule. This is unlike the precedent in Westminster v. Church or Southeastern Water Conservancy District, where a rights owner may divert in its entirety the "one fill" while
return flows must be made up. Now, because the court held directly that
the limit of the storage right will also be based on how much water was
historically released, this will increase the incentive for senior reservoirs
to release their entire right, reducing junior reservoirs' opportunity to fill.
This may also serve as a disincentive to non-consumptive use such as
conservation and hydropower.
Waring does not believe that FRICO's published change as a ditchwide analysis, and requested changes to the alternate points of diversion
for storage, were valid reasons for the court to apply the decision ditchwide. Waring believes there will be a chilling effect on ditch-wide analyses going forward because of the skeletons that may be in the closet of a
ditch company.
Sims refuted Waring's concerns about the FRICO decision. Arguing
that despite the common myth that showing a lack of change to the return
flows should be a basis for requantification, the only correct standard for
a change applications is a showing of non-injury. His understanding of
the fact-based decision reflects a lack of problematic changes for the future of change cases in Colorado. Sims stated that instead of a "use it or
lose it" policy harming reservoir owners, the practical effect will affect
only cases that go to court for a change.
Furthermore, Sims asserted that the change application is an in rem
proceeding, and because the owners of the property in the ditch rights
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were properly notified, they were on notice that the requantification applied ditch-wide. Combining the fact that Burlington offered FRICO a
fair settlement and that the ditch had was never requantified, despite
years of protest against FRICO, Sims believes that the villainization of
Aurora Water was misplaced.

Jonathan Culwell

THE PUBLIC TRUST DOCTRINE
Doug Kemper, Executive Director of the Colorado Water Congress,
spoke on the Public Trust Doctrine as it relates to water law and two
topical ballot initiatives currently pending in Colorado. The Public Trust
Doctrine, hereinafter the "Doctrine," is an ancient doctrine that balances
the public and private interests with respect to public goods, such as water. The basic premise is that governments should ensure equal access to
water and adequate water supplies for all.

A BriefHistory of the Pubhc TrustDoctnne
The Doctrine dates back to the Justinian Code - at that time, the
Doctrine was mostly concerned with public access to beaches. The Doctrine was later incorporated into the Magna Carta. During that time, nobles built private piers and access structures to waterways, impeding the
King's navigable waters, and such private structures were soon forced to
comply with the Doctrine and made subject to the benefit of the public.
Despite this longstanding European tradition, the Doctrine did not make
its way over to the United States until a little over a century ago, in the
State of Illinois.
As a result of infrastructure development necessitated by the Industrial Revolution, the City of Chicago granted the Illinois Railroad a significant part of the Chicago harbor for its operations. Decades later, concern arose that Chicago had given too much of the land to the Railroads.
Eventually, the Illinois Supreme Court had to step in, and determined
that the Railroad could not alienate a public resource by conveying that
resource to private entities.
The Doctrine continued to evolve in relation to the allocation of public resources, and most notably arose during the now infamous disputes
over Mono Lake, which sits on the border of California and Nevada. In
1913, the Los Angeles Department of Water and Power ("LA DWP")
diverted water from the Owens River through the Los Angeles Aqueduct
to the City. In 1941, the LA DWP extended the Aqueduct to reach into
the Mono Lake Basin in order to further develop water supplies for the
fast-growing population of Los Angeles.
Though the LA DWP knew that withdrawing water from the lake to
supply Los Angeles would lead to receding water levels in the lake, it relied on existing statutes that granted preference to domestic use over
other uses, and in this case, the withdraws from Mono Lake constituted a
domestic use. Litigation over the City's excessive withdraws began in the
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1980s, and ultimately the Supreme Court of California determined that
because the lake was an outstanding national public resource, the LA
DWP would be required to modify its patterns of diversion to account
for the changing level of the lake water. Decades of negotiation and litigation later, the LA DWP agreed to bring the lake back to a specified level,
to the fullest extent possible, and also restore the related fisheries -and
streams.
This was essentially the first recognition of the Doctrine in the western United States. The pivotal California case asserted that the public has
rights that are co-equal to diversion rights for hunting, fishing, recreation,
domestic use, and aesthetic enjoyment.
The Public Trust Doctrine in Colorado
This brief history leads us to the political and legal issues surrounding
the Doctrine in Colorado today. Colorado has never recognized the Doctrine in its constitution or water code and continues to operate under a
pure prior appropriation system whereby water is allocated solely on
theories of availability and non-injury. In 1944, two individuals sought to
bring the Doctrine to Colorado and periodically introduced ballot initiatives, none of which were successful. Most recently, several proponents of
the Doctrine introduced two new ballot initiatives - Initiatives 3 and 45
(discussed in more detail below). Kemper argued that, if enacted, the
initiatives would create a broad and undefined concept of the Doctrine
that will lead to (i) a radical change to the traditional method of appropriation of water; and (ii) major effects on vested property rights in water.
Intiative 3
Section V of the Colorado Constitution states, "the water of every
natural stream is hereby declared property of the public and same dedicated to the use of the people, subject to appropriation" (emphasis
added). According to Kemper, nearly all Colorado statutes governing
water development hang on that phrase. Essentially, it means all water
remaining in a natural stream after private parties have appropriated their
water rights is the property of the public. Initiative 3, while still recognizing these appropriative water rights, specifies that such uses will now be
subject to the "public trust," which will overlay and supersede the historic
priorities of those rights. Therefore, all water rights would be subject to
modification, curtailment, or elimination in entirety if found to be not in
the public's best interest.
At present, Colorado has issued approximately 150,000 water rights
decrees. If passed, Initiative 3 would affect virtually all of these decrees.
According to Kemper, it would not matter what water right one has
owned and for how long - that right would be subject to requantifiaction
or elimination based on the public's interest. Such a change would inevitably inject a great deal of uncertainty into water markets and affect the
security of existing property rights in water.
Additionally, Kemper argued that Initiative 3 would affect the current
law on stream access. Historically in Colorado, a property owner adjacent

528

WATER LAW REVIEW

Volume 15

to a stream owns to the centerline of the stream, which generally means
that property owner can block public access to its portion of the stream
bed. According to Kemper, if Initiative 3 passes, any person could technically have unrestricted access to those waters (and inevitably, to the
private land underlying those waters), so long as one accesses the stream
through a public causeway (such as a bridge). This would represent a
fundamental change to water and real property law in Colorado.

Initiative 45
Section VI of the Colorado Constitution recognizes that the right to
divert water for beneficial use from a natural stream will never be denied.
Section VI generally provides that as long as there is water available and
the diversion will not injure other water rights holders on a watercourse, a
private party may appropriate water and put it to a beneficial use. However, Proposition 45 recognizes the "public control of waters" but does
not make a distinction between waters of "a natural stream" and other,
nontributary waters. Such recognition would be novel in Colorado. Historically under Colorado's water administration, nontributary water
sources are wholly owned by the surface owner of the overlying property,
and thereby not subject to administration within the prior appropriation
system. Kemper argued that if Initiative 45 were to pass, anyone could
withdraw nontributary groundwater so long as the withdrawal could be
linked to the "public good," no matter how attenuated that link might be.
Kemper further argued that because the Doctrine provides that anyone who uses water must return that water back to the stream in a manner that does not affect the health or aesthetics of the stream, Initiative 45
would implicitly require water users (including municipalities) to remove
any unnatural substances - from pharmaceuticals to personal care products - before returning the water to the stream; an extremely expensive
and duplicative process considering existing water quality standards that
already regulate this area.
In addition, at present in Colorado, one can divert water from another river basin, and reuse that water to extinction. Kemper argued Initiative 45 may disallow such activity, requiring that the user return the
water to the same basin from which it was extracted. This would have
meaningful impacts on dry areas of the State, preventing them from obtaining water from sources outside their basin.

The Colorado Supreme Court'sDecisions on the Initiatives: The "Single
Subject" Requirement
After Initiatives 3 and 45 were proposed, the Colorado Water Congress immediately appealed their validity to the Colorado Supreme Court
on the issue of whether the Title Board properly determined that Initiatives 3 and 45 constituted a "single subject." The Title Board is responsible for examining proposed ballot initiatives to determine whether they
address a "single subject" and are therefore legally allowed to make it
onto the ballot.

Issue 2

529

CONFERENCE REPORTS

Colorado law requires that "every constitutional amendment or law
proposed by the initiative be limited to a single subject, which shall be
expressed clearly in its title." A proposed initiative violates the rule if the
subject has at least two distinct and separate purposes not dependent or
connected with one another. Essentially, the proposed subsection must
be necessarily and properly connected to the single subject of the initiative.
On April 16, 2012, the Colorado Supreme Court determined that indeed each initiative contained a single subject. The Court held that Initiative 3 was necessarily and properly connected with the subject of "the
public's right in waters of natural streams" because the Initiative's language properly fell within the delineated purpose of protecting the public's interest in the water of natural streams. The Court further held, in a
separate opinion, that the subsections in Initiative 45 are dependent upon
and connected with one another under the title "the public control of
waters."
Prior to the court's decisions, Kemper argued that a "single subject"
finding would be incorrect because the initiatives deal with much more
than one subject - the initiatives affect water quality statutes (statutes that
are not the subject of one monolithic concept), diversion of water issues,
and access rights. However, because the Title Board is entitled to significant deference in their findings, the Supreme Court declined to overturn
the Board's decision. A fiery dissent from Justice Hobbs on each decision highlighted many of the same concerns Kemper identified in his
presentation.
Chelsea Hufinan

TRIBAL WATER LAW, TRIBAL SOVEREIGNTY, AND WATER
DEVELOPMENT THROUGH COLLABORATION AND PARTNERSHIP

Celene Hawkins, Associate General Counsel for the Ute Mountain
Ute Tribe ("UMUT"), discussed a cutting edge issue in Indian Water
Law of multi-Tribal water organizations and Tribal/non-Tribal water organizations.
Because tribal water rights are governed by federal law and are not
dependent upon state law or procedures (Cappaert v. United States),
Hawkins began with brief overview of Federal water law. The seminal
case Winters v. United States established the concept of implied federal
reserved water rights for tribes. The Winters court held that Tribal water rights, now commonly referred to as Winters rights, are implied from
the federal reservation of lands for Indian Tribes if the federal government's reason for reserving the land inherently requires access to water.
The priority date for Winters rights are either the date of the creation of
the Indian Reservation or time immemorial. Winters rights are not subject to abandonment or forfeiture under state law, and once Winters
rights are quantified, Tribes are not required to put Winters rights to any
particular use at any particular time.
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Initially, because federal sovereign immunity prevented litigants from
joining the United States in any state lawsuits, quantification was only
feasible in the federal courts. However, in 1952, Congress passed the
McCarran Amendment, which waives federal sovereign immunity for
general stream adjudications and the administration of federal water
rights. Now, Tribes may be forced to litigate federal reserved rights in
state courts.
Many other issues arise because Tribes have historically been left out
of federal water infrastructure development plans. Therefore, even if
tribes have rights to water, they have little or no infrastructure to deliver
and distribute that water. Tribes may be willing to take money or infrastructure (or money for infrastructure) during quantification in exchange
for significant portions of water to which they are entitled.
Other problems arise from upstream or downstream non-tribal development of important Tribal surface water resources, which can diminish historical Tribal uses. States inevitably try to protect these non-Indian
water users who have state law-based appropriative water rights, and the
principles of federal reserved water rights do not easily mesh with how
prior appropriation states administer water rights. Because litigation involving the quantification of Winters rights is costly and time-consuming,
tribal water rights claims are often resolved through negotiation and/or
settlement, which as Hawkins addressed later in her presentation, present
a unique set of problems as well.
Hawkins then discussed tribal sovereignty and governance and its role
concerning water. On reservations, the tribal government is often the
central landowner and land manager in charge of providing water for
municipal water services, economic development, and agriculture. Tribes
also have inherent authority to regulate water quality on reservations, and
may integrate water resources planning with water quality or water protection measures. Some tribes may have additional delegated federal authority, as well as some additional jurisdiction over non-Tribal users if the
tribe has treated as states or "TAS" status under the Clean Water Act.
For example, UMUT has TAS status for Clean Water Act enforcement,
and is therefore responsible for its own implementation plan, just as a
The
state is responsible for a "State Implementation Plan," or SIP.
tribe is also responsible for maintaining tribal water resources, for example, maintaining traditional areas for hunting, gathering, and other uses
through litigation, negotiation, and settlement.
After providing this important background information, Hawkins
moved on to discuss tribal water development through collaboration and
partnerships. The obstacles tribes encounter in balancing all of their
unique responsibilities for water management under federal law and the
conflicts that arise between states and other tribal water rights breed an
atmosphere of mistrust, and set the stage for extremely contentious litigation and negotiations. Despite these obstacles, collaboration does occur.
Such collaboration is becoming increasingly possible because of the
common interest among tribes in "big-picture" planning and water devel-
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opment efforts, as well as smaller basin-wide or regional water planning
and development efforts.

In 1992, ten tribes with reserved rights in the Colorado River basin
came together to form the Ten Tribes Partnership ("Partnership").
Members of the Partnership are located in both the Upper and Lower
Basins of the Colorado River. After the tribes formed the Partnership,
the Colorado River Water Users Association ("CRWUA"), which was
originally comprised of only non-Tribal water users, added three trustee
seats for the Partnership. In 2012, George Arthur, a Ten Tribes trustee,
became President of the CRWUA.
In 2011, the Partnership began work to address issues of common
concern with the Bureau of Reclamation Colorado River Basin Water
Supply & Demand Study. In 2012, the Partnership submitted a quantification option based on protection of "undeveloped" portions of tribal
water and voluntary transfer mechanisms.
The Animas-La-Plata Project ("ALP"), located in La Plata and Montezuna Counties in southwestern Colorado and in San Juan County in
northwestern New Mexico, was authorized by the Colorado River Basin
Project Act of September 30, 1968. ALP, originally authorized for nontribal uses, provided for a multi-purpose project primarily for irrigation
and municipal and industrial uses. In 1986, ALP became an important
component of the water rights settlement and quantification between
UMUT and the Southern Ute Indian Tribe ("SUIT"). In response to
significant scrutiny for endangered species and other issues in the 1990s,
both Colorado Ute tribes and non-tribal users gave up significant irrigation and infrastructure components in order to secure funding and approval for the now-downscaled ALP. Since reauthorization in Congress
and amendments to both UMUT and SUIT settlement decrees, the
downscaled ALP has moved forward and the Tribes continue to work on
development of mutually beneficial infrastructure projects related to
ALP.
The Animas La Plata Operations, Maintenance and Replacement Association ("Association") was formed in 2009, and is comprised of three
tribal entities (UMUT, SUIT, and the Navajo Nation) and three nontribal entities in Colorado and New Mexico. Despite the members' different, and sometimes divergent, interests in water-related issues, the Association continues to work together to manage infrastructure projects
related to ALP.
After detailing these examples of successful collaborations between
tribal and non-tribal entities in contentious water issues in the West,
Hawkins concluded with this final admonition: when there is sufficient
trust and sufficient impetus, tribes and non-tribal entities can successfully
work in collaboration on a regional scale and on large planning and policy issues.

J. Tobin Weiner
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ETHICS AND WATER LAW
Cynthia Covell, a Director and Shareholder at Alperstein & Covell,
P.C,, presented several questions regarding two types of concurrent conflicts-of-interest governed by the Colorado Rules of Professional Conduct
("CRPC") Rule 1.7 that frequently arise in the practice of water law. The
first concurrent conflict-of-interest is "Direct Adversity Conflict." This
situation exists when the representation of one client is directly adverse to

the representation of another client. The second concurrent conflict-ofinterest is "Material Limitation Conflict."

In such situations, there is

significant risk that the representation of one client will be materially limited by the lawyer's responsibilities to another client, former client, a third
party, or by a personal interest of the lawyer. An underlying theme to
Ms. Covell's presentation was the need for a robust dialogue between the
attorney and client(s) in all potential conflict-of-interest situations. What
follows is the general fact pattern and questions offered by Ms. Covell
during her presentation.
Fact Pattern: Weaver, an attorney, has represented two clients for a
number of years. One client is Spencer Ditch Company ("Spencer
Ditch"), whose purpose is to distribute irrigation water to its shareholders.
The second client is the Smith Family Farm Corporation ("Smith Farm"),
which is a shareholder of the Spencer Ditch Company.
Smith Farm has never had a dispute with Spencer Ditch. Weaver
represents Spencer Ditch on general business matters and the occasional
water right issue before the water court. Spencer Ditch's water rights are
senior to most users and the water rights were decreed for irrigation purposes. No shareholder has attempted to change the use of their shares
from irrigation.
Weaver forms a law partnership with Bell. Ms. Bell represents the
Town of Sagebrush ("Sagebrush"). There are no evident conflicts of interest when the two first form their partnership. However, Sagebrush is
growing and the town's administrator approached Bell inquiring about the
acquisition of senior irrigation rights to support the Sagebrush's growth.
In the meantime, Smith Farm approached Weaver and informed him
that they want to sell the farm and their water rights and retire. In other
words, Smith Farms wants to sell the very type of shares Sagebrush wants
to buy and convert to municipal use.
Question One- Can Weaver represent Smith Farm and Bell Sagebrush in the transaction? No. As noted above, CRPC Rule 1.7 prohibits
concurrent-conflicts-of-interest where there is a direct adversity conflict.

A lawyer cannot represent both sides of a transaction. CRPC Rule 1.10
further provides that if one lawyer is unable to represent a client due to a
conflict of interest, the rest of the lawyer's firm, with few exceptions, is

also disqualified. Accordingly, the CRPC precludes Bell and Weaver
from representing either client in the transaction.
Question Two: Now, suppose Bell and Weaver decide to represent

only one of the parties. Is this an acceptable arrangement? Not under
these circumstances. The relevant question is whether the lawyer can
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comply with the duty of confidentiality owed to the former client and the
lawyer's ability to represent the remaining client(s) given the lawyer's duty
to the former client. Here, several issues stand out: First, it is not clear
that if Bell and Weaver decided to only represent Sagebrush, Smith Farm
would actually be a former client because of the other areas in which they
represent Smith Farm. However, assuming they do meet the criteria as a
former client, the duty owed to a former client is to not reveal information related to the representation of the former client or to use information related to that representation in a way that is adverse to the former
client. Accordingly, it may not be possible for the firm to not reveal information related to Smith Farm because Weaver, through his history
representing Smith Farm on wide range of matters, likely has information
relating to Smith Farm's motivation to sell. This is another example of a
direct adversity conflict.
Question Three Recognizing the conflicts, Bell and Weaver encourage their clients to engage another firm for the purchase transaction, yet
maintain representation of both clients on other matters. Can Bell represent Sagebrush in the change-of-use case before the water court if the
contract for the purchase of the water rights is already in place (via the
Most ditch companies
other law firm)? This is a potential problem.
want to be a party to a change-case because shareholder yields are often
impacted. Moreover, because Weaver represents Spencer Ditch there is
the likelihood of adverse representation.
Question Four.Can Spencer Ditch, Sagebrush, and Smith Farm consent to Bell and Weaver's representation? Maybe. Typically, in this type
of situation, where there is a long history with a client and the client has
significant trust in the lawyer to do the right thing, the lawyer is responsible for delineating the boundaries of consentability.
So how does one actually obtain consent in this type of situation?
Second, determine
First, identify who one's "clients" actually are.
whether a conflict-of-interest exists and make an independent determination as to whether one can maintain adequate representation despite the
existence of the conflict. One does not want the client to feel that one is
not looking out for their best interest. Ms. Covell stressed open and
honest communication with clients about the pros and cons of consenting
to a conflict.
Using the same fact pattern, Ms. Covell then turned to the topic of informed-consent-confirmed-in-writing. Essentially, this means that one's
clients have to understand the advantages and disadvantages of representation and what reasonable alternatives exist if things go wrong. They
must have a reasonable amount of time to consider the risks and alternatives and to raise any questions or concerns that they may have. "Confirmed in writing" need not always be in actual writing. It may take the
form of a confirmation letter or email sent from the attorney to the client
outlining the discussion of the conflict of interest and any consequences
that may arise with further representation.
Question Five: Spencer Ditch Company wants to undergo a ditchwide consumptive-use analysis. The goal is to make the shares more cer-
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tain and thus more marketable. Can Bell continue to represent Sagebrush in a change-case if a ditch-wide-analysis is required? Maybe. In the
event a ditch-wide-analysis produces a less-per-share yield then a farm
specific analysis would produce, Smith Farm will likely be injured-and as
a former client of Weaver, Bell's new partner, Smith Farm has an interest
in the outcome.
At this point, Ms. Covell introduced additional facts: With somebody else representing Sagebrush in the change-case, and with- Smith
Farm getting an amount of money dependent on the change-case, the
Spencer Ditch now wants to get involved and oppose the change-case.
While Weaver continues to represent Smith Farm and while Smith Farm
is not a party in the change-case, they want the yield to be as great as possible. This is an example of a material limitation conflict. In addition to
the definition initially provided, a Comment to Rule 1.7 provides "that
even when it is not direct adversity, you can have a conflict exist if there is
significant risk that a lawyer's ability to consider, recommend, or carry-out
an appropriate course of action for the client will be materially limited by
the lawyer's other responsibilities or interests."
Question SiA- With the previous question in mind, is the lawyer's
continued representation of Smith Farm materially limiting its ability to
put demands on the change of the water rights on behalf of the ditch
company? The Comment to Rule 1.7 further provides that the critical
evaluation is the likelihood that a difference in interests will arise, and if
so, whether that interest will materially interfere with the lawyers independent professional judgment in considering alternatives or course of
action that reasonably should be pursued on behalf of a client. Here,
Weaver has to think about whether his ability to represent Spencer Ditch
Company, in opposition to the Sagebrush change-application, will materially limit his ongoing professional relationship with Smith Farm.
Question Seven: Suppose each entity has separate conflict counsel
for the water rights purchase transaction, the Spencer Ditch Company
approval process, and the water court change-case. Weaver and Bell are
not representing any party in any aspect of the transaction. Can Bell and
Weaver continue to represent these three clients in other matters as they
have done in the past? They have to continue to protect the confidentiality of any information they receive in relation to each client. Moreover,
they need to be sure that they are not inadvertently using any information
obtained in the representation of one client to the disadvantage of that
client in their representation of another client.
Question Nine- Suppose someone other than Sagebrush purchases
Smith Farm. Can Weaver represent Smith Farm in the land sale? Yes.
Question Ten: Suppose, after the sale, Smith Farm wants to dissolve
the corporation and distribute its assets. Can. Weaver represent Smith
Farm in its disillusionment? Yes. The transaction is complete and there
is no identifiable conflict of interest.
Question Eleven: Spencer Ditch Company wants to hire in-house
counsel; accordingly, Weaver is no longer representing them. One of
Bell's clients wants to sue Spencer Ditch for damages caused by Spencer
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Ditch while making repairs to the ditch. Can Bell represent the client
suing the ditch company? CRPC Rule 1.9 provides the answer. "A lawyer who formally represented a client in a matter shall not thereafter represent another person in the same or a substantially related matter in
which that persons interests are materially adverse to the interests of the
former client unless the former client gives informed consent confirmed
by writing." Here, the plaintiff is not seeking representation that is the
same or substantially related to Weaver's representation of the ditch
company. However, Ms. Covell noted that even if one does not need
consent, one still has a professional obligation not to reveal information
relating to the representation of the former client or to use information
obtained during the representation of the former client to the disadvantage of that former client.
In her closing, Ms. Covell encouraged any attorney who encounters a
potential conflict of interest issue, or any other ethical issue, and is unsure of what to do to call the Colorado Bar Association Ethics Hotline at
1-800-332-6736.

Gregory Co wan
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COURT REPORTS
FEDERAL COURTS
UNITED STATES COURT OF APPEALS FOR THE
THIRD CIRCUIT
United States v. Donovan, 661 F.3d 174 (3rd Cir. 2011) (holding the
U.S. Army Corps of Engineers had jurisdiction to compel Donovan to
remove material used to fill wetlands on his property based on two jurisdictional tests developed in federal case law interpreting the Clean Water
Act).
In 1987, the U.S. Army Corps of Engineers ("Corps") inspected land
belonging to David H. Donovan and determined that Donovan had filled
three-quarters of an acre of wetlands on his four-acre parcel of land in
New Castle County, Delaware. The wetlands were connected by rainwater channels to the Sawmill Branch of the Smyrna River, which flows
into the Delaware Estuary on the Delaware Bay.
After Donovan refused to remove the fill material from his land, the
Corps issued a cease-and-desist letter to Donovan, ordering him to remove the fill material or submit a pre-discharge notification. After
Donovan ignored this and subsequent similar notices, the U.S. sued
Donovan, alleging he violated the Clean Water Act ("CWA"), which requires a landowner to obtain a permit from the Corps prior to filling any
wetlands.
In March 2002, the United States District Court for the District of
Delaware ("district court") held that Donovan violated the CWA, and
Donovan appealed to the U.S. District Court for the Third Circuit
("court"). The court dismissed Donovan's appeal because the district
court's judgment had not yet been finalized. In December 2006, the district court entered its final judgment, fining Donovan $250,000 and requiring him to remove the fill material from his wetlands. Donovan again
appealed the district court's judgment to the court. On his second appeal, Donovan argued the Corps did not have jurisdiction over his land
under the CWA. The court remanded the case in order to develop the
record on the issue of the Corps' jurisdiction over Donovan's land.
On remand, the district court appointed a Magistrate Judge for all
pretrial matters. Donovan moved for judgment on the pleadings, and the
U.S. moved for summary judgment. The U.S. presented testimony and
reports from two expert witnesses to show it did have jurisdiction over
Donovan's land based on federal case law interpreting the CWA. Donovan did not present any expert testimony and instead relied on his own
537
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affidavit that expressed familiarity with his property, concluding it was not
subject to the CWA. He argued that during periods of no rain, the channels on his property were completely dry, and that during rainy periods,
the rain channels were easy to differentiate from neighboring land, which
was subject to the CWA. The Magistrate Judge concluded Donovan's
land would be subject to CWA jurisdiction if it met either test articulated
in Rapanos v. United States.
Rapanos, a United States Supreme Court case decided in 2006, resulted in a plurality decision in which the Justices voted 4-1-4 on which
test to apply to determine whether certain waters are subject to the CWA.
The plurality held that wetlands fall under CWA jurisdiction if they have
"a continuous surface connection to bodies that are 'waters of the United
States' in their own right, so that there is no clear demarcation between
'waters' and wetlands." The concurring Justice argued CWA jurisdiction
extended to wetlands with a "significant nexus" with "waters of the United
States." This test would consider the "chemical, physical, and biological"
relationship between navigable waters and similarly situated wetlands.
The dissenting Justices took the broadest stance and argued that if wetlands met either the plurality or concurrence's test, they would be subject
to the CWA.
The district court concluded, based on the United States' expert testimony and reports, that Donovan's land was subject to federal jurisdiction under both tests articulated in Rapanos the "continuous surface
connection test" and the "significant nexus test." Donovan again appealed to the 3"' Circuit, arguing Rapanos does not provide a clear legal
standard to determine whether the Corps had jurisdiction over Donovan's wetlands.
Along with the First and Eighth circuits, the court held that if a wetland meets either test articulated in Rapanos it is subject to the CWA.
The court reasoned applying either test was proper because the dissent in
Rapanos would have found federal jurisdiction under both tests. Furthermore, the dissent stated in future cases, the U.S. may prove jurisdiction under either test.
Donovan made two factual arguments on appeal, again supported by
his own affidavit. Donovan first stated that the amount of water flowing
through his property is dependant on the amount of rainfall and can be
completely dry at times. He also claimed that when water is flowing
through his property the rainwater channels are easy to distinguish from
the wetlands.
However, the court found that the expert reports established Donovan's wetlands had a "relatively permanent" connection to waters that
were navigable-in-fact starting with the rain channels on Donovan's land,
meeting the criteria for a "continuous surface connection." The court
further held the expert reports established the government's burden of
proof to meet the "significant nexus test." This holding was based on an
extensive analysis of the area's ecosystem, as well as chemical testing
conducted by the experts.
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Because Donovan did not present any evidence showing a genuine issue of material fact, the court affirmed the district court's grant of summary judgment in favor of the Government and denied Donovan's motion for judgment on the pleadings.
John Lahner

UNITED STATES COURT OF APPEALS FOR THE
EIGHTH CIRCUIT
Keating v. Neb. Pub. Power DisL, 660 F.3d 1014 (8' Cir. 2011)
(holding that junior permit holders did not have a property right in watershed entitling them to a predeprivation hearing where the officials authorized to administer water use determined that the supply was insufficient
and the use permits provided notice of discontinuation under such circumstances).
When water levels in the Niobrara River fell in 2006, the Nebraska
Department of Natural Resources ("officials") issued Closing Notices to
hundreds of holders of junior surface water appropriation permits, ordering them to discontinue the drawing of water from the Watershed. However, the officials did not first grant the permit holders a hearing on the
matter. A group of farmers who had received the Notices ("farmers")
filed a § 1983 suit against the state officials, claiming that the order deprived them of their property without procedural due process. The
United States District Court for the District of Nebraska ("district court")
held that, while the farmers possessed a property right that entitled them
to use of the water, it was subject to administration by the officials. Furthermore, the district court concluded that the issuance of the Closing
Notices was an administrative act that did not constitute a property deprivation. Accordingly, the district court entered summary judgment in favor of the officials.
Applying a de novo standard of review, the Eighth Circuit Court of
Appeals ("court") first considered the existence of the farmers' property
rights. The parties agreed that the farmers had property rights to surface
water appropriation, which according to the court, allowed only for use of
the water subject to restrictions set forth by the permit. The permits belonging to the farmers provided that they could use specified amounts of
surface water where supply allowed.
The farmers argued that, when water levels were insufficient and required discontinuation of use, they were entitled to a predeprivation hearing during which they could challenge: (1) the validity of the Nebraska
Public Power District's senior appropriation permits that entitled it to
surface water rights before the farmers; and (2) the purported insufficiency of water levels in the Niobrara River.
The court rejected these arguments holding that, once the officials
identified a water shortage, the farmers and other junior permit holders
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were no longer entitled to its use, and therefore suffered no property
deprivation when ordered to discontinue using water. The court also
reasoned that the permits provided to the farmers gave notice that officials could discontinue use rights during periods of water shortage and
that officials had authority to make a scarcity determination.
Accordingly, the court affirmed the district court's grant of summary
judgment for the defendant officials.
Lauren Varner

UNITED STATES COURT OF APPEALS FOR THE
NINTH CIRCUIT
Ctr. for Envtl. Law & Policy v. United States Bureau of Reclamation,
655 F.3d 1000 (9th Cir. 2011) (holding that the U.S. Bureau of Reclamation's Environmental Assessment and its consideration of the cumulative
effects, future impacts, and alternatives to the proposed drawdown project from Lake Roosevelt was adequate to comply with NEPA).
Lake Roosevelt ("Lake") is located above the Grand Coulee Dam on
the Columbia River in Washington State. The U.S. Bureau of Reclamation ("Reclamation") manages the Lake in conjunction with various other
Federal and State agencies. The Lake typically holds about 5 million
acre-feet of water and the consortium of agencies responsible for managing water levels lower the Lake twice a year, once in the spring for flood
control, and once in the summer to increase stream flows in the Columbia River. The State and Federal governments also divert 2.65 millionacre feet of water from the Lake to provide water to irrigate Washington
farmland.
Due to increased water needs in the Columbia River Basin, Reclamation and various State agencies decided to evaluate options for increasing
the water supply. In 2004, these groups entered into a memorandum of
understanding to divert an additional 82,500 acre-feet of water from the
Lake for municipal and industrial use, groundwater replacement, and
increased flows downstream to benefit fish populations. The groups also
agreed that an additional 50,000 acre-feet could be diverted in drought
years to prevent water shortages.
In 2006, the Washington State Legislature passed the Columbia River
Water Management Act ("CRWMA"). The CRWMA, recognizing the
State's need to aggressively pursue development of the State's water supplies, provided for the release of the additional acre-feet of water listed in
the 2004 memorandum. In accordance with the CRWMA the Washington State Environmental Policy Act, the Washington State Department of
Ecology ("Ecology") prepared an environmental impact statement
("EIS"), which considered the environmental consequences of the drawdown project and alternatives to the project.
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Shortly after Ecology issued the EIS, Reclamation applied to Ecology
for, and received, permits to withdraw 82,500 acre-feet of water from the
Lake for municipal, industrial, agricultural, and in-stream use. Reclamation then issued an Environmental Assessment ("EA") evaluating the project as laid out in the 2004 memorandum of understanding, and in accordance with the CRWMA, and Ecology's EIS. Reclamation then issued a
finding of no significant impact, stating the project would not significantly
affect the quality of the human environment. The Center for Environmental Law and Policy ("CELP") sued, claiming that the EA was too late
(in light of the fact that Reclamation had already obtained the permits for
the drawdown) and therefore untimely, and included inadequate information regarding the cumulative and indirect effects of the project, and reasonable alternatives to the project.
The District Court for the Eastern District of Washington ("district
court") granted summary judgment in favor of Reclamation, holding that
Reclamation's EA combined with Ecology's EIS were sufficient to satisfy
the requirements of the National Environmental Policy Act ("NEPA").
Similarly, the district court held that, although it had obtained the water
permits, because Reclamation still had discretion over whether to move
forward with the project or not, its EA was not untimely. CELP appealed
the district court's decision to the Ninth Circuit Court of Appeals.
The court first addressed CELP's claim that Reclamation's completion of the EA was untimely. The court noted that an EA must be completed before the agency makes an irreversible and irretrievable commitment of resources. The court recognized that Reclamation had obtained
the right to divert water from the Lake, but that Reclamation could still
choose not to do so. Because Reclamation did not divert any additional
water before the it completed the EA, the court held there was no irreversible and irretrievable commitment of resources, and Reclamation
therefore completed the EA in a timely manner.
The court then considered CELP's claim that Reclamation had not
sufficiently considered the cumulative effects of the project when added
to other past, present, and reasonably foreseeable actions, regardless of
what person or agency takes the actions. The court agreed with CELP
that the portion of the EA labeled "cumulative effects" was not sufficient
to comply with NEPA. However, the court also noted that, throughout
the EA, Reclamation had considered the cumulative effects of all relevant
actions along the Columbia River. The court ultimately held that the EA
taken its entirety and in conjunction with Ecology's EIS (which was referenced in the EA) sufficiently considered the cumulative effects of the
project and complied with NEPA.
Next, the court addressed whether Reclamation adequately considered the indirect effects of the project in order to sufficiently comply with
NEPA. The court held that although Reclamation did fail to consider
various indirect effects that could occur from related projects, those projects had yet to undergo their own NEPA review. Because the effects
could not escape NEPA review at some stage, the Court held Reclamation did not violate NEPA when it excluded these effects from its EA.
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Last, the court considered whether Reclamation's analysis of alternatives to the project was sufficient to comply with NEPA. The court noted
that Reclamation had been working with Ecology throughout the entire
project development process. Ecology's EIS considered and rejected five
alternatives to the project and Reclamation referenced Ecology's EIS in
its EA. The court ultimately held that because another document related
to the same project had already considered the alternatives, the EA did
not have to again evaluate those same alternatives. Therefore, the court
held the alternatives discussed in Reclamation's EA complied with
NEPA.
Accordingly, the court affirmed the district court's grant of summary
judgment to Reclamation.

Alan Kitchen

STATE COURTS
COLORADO
Cherokee Metro. Dist. v. Meridian Serv. Metro. Dist., 266 P.3d 401
(Colo. 2011) (en banc) (holding that a municipal service provider's protectable and unique interest in its right to reuse return flows from a
wastewater treatment plant would be impaired if the provider were prohibited to intervene in prior litigation).
Cherokee Metropolitan District ("Cherokee") and Meridian Service
Metropolitan District ("Meridian") are government bodies that provide
water to residents and landowners within their boundaries. Upper Black
Squirrel Creek Ground Water Management District ("UBS") is a government body that manages ground water withdrawals from the Upper
Black Squirrel Creek* designated ground water basin ("UBS basin") from which Cherokee and Meridian both source water. In 1998, Cherokee and UBS began litigation over Cherokee's water rights in the UBS
basin. The parties settled and entered a Stipulation and Release whereby
Cherokee was required to deliver certain wastewater returns back into the
UBS basin for recharge of the aquifer.
In 2003, Cherokee and Meridian entered into an intergovernmental
agreement ("IGA") to build a new wastewater treatment facility to treat
wastewater from both Cherokee and Meridian and return the water back
into the UBS basin. In 2008, Cherokee and Meridian applied for a replacement plan with the Colorado Ground Water Commission ("Conmission") to obtain replacement credit for the return flows from the
wastewater treatment facility into the UBS basin. UBS filed a statement
of objection with the Commission and a motion to dismiss the replacement plan, which the Commission denied. UBS then filed motions for
declaratory judgment and injunctive relief.
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In 2010, Meridian moved to intervene as of right to challenge both
the declaratory judgment and injunction motions. Meridian argued that
the motions directly affected its water rights in both the replacement plan
and the IGA, and that intervention was the only way it could protect
those rights. The Water Court Division 2 ("water court") denied Meridian's request for intervention because it was not a party to the 1999 Stipulation between UBS and Cherokee. The water court further noted that
UBS had no contractual obligations to Meridian, and that Meridian's
proper recourse was instead to hold Cherokee accountable for its obligations under the IGA. While Meridian's appeal was pending, the water
court granted UBS's motion for declaratory judgment.
The Supreme Court of Colorado addressed two issues on appeal.
First, it reviewed the water court's denial of Meridian's motion to intervene. Second, it reviewed the water court's grant of declaratory relief
while Meridian's appeal of its motion to intervene was pending.
Meridian sought to intervene under Rule 24(a)(2) of the Colorado
Rules of Civil Procedure. Under the statute, a party seeking intervention
must satisfy three distinct components: interest, impairment, and inadequate representation. The court analyzed these three components in
turn. Under the first part of the statute, Meridian claimed an interest in
maintaining its right to reuse the return flows from the wastewater treatment plant by way of a share of the additional water diverted from the
UBS basin under the replacement plan. The court noted that Meridian's
interest related to the subject matter of the underlying declaratory judgment action because UBS sought an injunction against Cherokee "or any
other person" from claiming wastewater returns as replacement credit. In
addition, an injunction could effectively estop Meridian from moving
forward with its replacement plan application. Although UBS argued that
Meridian was not a party to the Stipulation and therefore did not have a
valid interest in the matter, the court found that Meridian satisfied the
first part of the statute.
Under the second part of the statute requiring impairment, the court
reasoned that the declaratory judgment action could have, as a practical
matter, impaired Meridian's ability to protect its rights to reuse return
flows from the wastewater treatment plant. The court noted that a favorable ruling for UBS could potentially preclude Meridian from reusing
return flows for replacement credit, and that Meridian would have no
option to opt out of the judgment or bring an independent challenge to
the water court's interpretation of the Stipulation. Thus, the court determined that Meridian satisfied the second part of the statute.
Under the third part of the statute, the court found that Meridian's
interest in protecting its rights to reuse the return flows from the wastewater treatment plant was similar, but not identical, to Cherokee's interest.
Furthermore, the court outlined specific reasons why Cherokee might not
adequately represent Meridian's interests, including: Cherokee's own
statements that it would not do so; the fact that Cherokee and Meridian
may be involved in future litigation over the IGA; and that resolution of
the declaratory judgment action might put Cherokee's interests in direct
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conflict with Meridian's. Consequently, the court found that Meridian
satisfied the third part of the statute.
Because Meridian satisfied all three parts of the statute, the court
held that Meridian had a right to intervene and reversed the water court's
denial of Meridian's motion to intervene.
The court then addressed the water court's grant of declaratory relief
for UBS while Meridian's appeal of its motion to intervene was pending.
Because the court found that Meridian did have a right to participate in

the declaratory judgment proceedings, the court held that the proceedings
must be reopened to give Meridian an opportunity to be heard. Accordingly, the court vacated the grant of declaratory relief for UBS and remanded the case for further proceedings consistent with its holding.
Darn Smith

LoPresti v. Brandenburg, No. 10SA191, 2011 WL 6147058 (Colo.
Dec. 12, 2011) (en banc) (holding that a rotational no-call agreement is
valid under Colorado law if the agreement does not sanction a change in
water rights).
This case involved the appeal of an order issued by the Colorado
District Court for Water Division No. 2 ("water court") voiding a rotational no-call water right agreement on Alvarado Creek in Custer County.
At issue were four separate water rights ("Four Ditches") originally adjudicated in 1896 along Alvarado Creek. In 1908, the owner of three of
these rights entered into a settlement decree with the owner of a single
right. This decree, known as the Beardsley Decree, stated that, every
fourth day, the owner of the single right could use or divert water from
the stream from any point for any lawful use.
The LoPrestis, the current owners of three of the rights, filed an application in 1996 to change these rights on Alvarado Creek, which Brandenburg and others opposed. In 2000, the water court, by summary
judgment, declared the Beardsley Decree void because the consequent
changes in the diversion points, when compared to the decree, were not
in accord with notice provisions effective in 1908. In 2011, Brandenburg
resurrected the case because the water court had not resolved the LoPrestis' original 1996 application for change in water rights. The water court
granted Brandenburg's Rule 54(b) motion and certified the case for immediate appeal of the Beardsley Decree order. The Supreme Court of
Colorado ("Court") reviewed the water court's decision de novo on two
separate issues: the legal conclusion reached on the summary judgment
motion; and the water court's interpretation of the decree as a contract.
Brandenburg first argued that the Beardsley Decree language permitted the LoPrestis to choose points along Alvarado Creek for the diversion
of water when they were in priority, thereby effecting an illegal change of
water rights, and that summary judgment was therefore appropriate. The
Court disagreed with this argument and looked at the entire language of
the decree to interpret the terms Brandenburg questioned. The term "all
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of said waters" was defined within the decree as only the water rights of
the Four Ditches. The term did not allow for, as Brandenburg argued,
the LoPrestis to divert any more water then issued by decree. Furthermore, the Court found that the term "points or points" referred only to
the fact that one of the three water rights the LoPrestis possessed was on
a different channel then the other two. Alvarado Creek split at a control
structure with the northern channel called the North Fork of Alvarado
Creek. The North Fork was not connected to any tributaries before it
dried up; therefore, Colorado courts have always held the two streams
together as one stream system. The LoPrestis, by this language, were
able to choose points in order to obtain the flow to which they were entitled. The Court thus determined that the water court erred when it interpreted the Beardsley Decree to be an illegal water right change.
Next, Brandenburg argued that the Beardsley Decree should still fail
because it was an improper water loan. Under Colorado law it is improper for a senior water right holder to loan unused water rights to junior right holders because this bypasses the state priority system. But the
Court found that here, the decree only rotated water availability between
senior holders and thus did not change the priority of any junior right
holders. Brandenburg further contended that the original decree in 1908
lacked valid consideration to support its enforcement. Again, the court
found that the prior holder of the LoPrestis' rights gave up his water
rights on a rotating basis in exchange for a litigation settlement, which
established adequate consideration.
Finally, Brandenburg argued that the decree, as administered, effectuated a change in water rights and therefore should fail because of lack
of notice under Colorado law. Brandenburg contended that the decree
changed points of diversion and therefore changed the water rights -- essentially that the Beardsley Decree was more then just a rotational no-call
agreement. The Court rejected this argument and instread found that the
decree was without intention to change any of the Four Ditches' rights.
Thus, in 1908 there was no agreement to sanction any change in water
rights.
Accordingly, the Court reversed the water court's order voiding the
Beardsley Decree.

Robert Sykes
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San Antonio, Los Pinos and Conejos River Acequia Pres. Ass'n v.
Special Improvement Dist. No. 1 of the Rio Grande Water Conservation
Dist., No. 10SA224, 2011 WL 6318977 (Colo. Dec. 19, 2011) (en banc)
(holding that (i) the subdistrict's proposed water management plan was
sufficiently comprehensive, detailed, and protective of senior rights to
meet the statutory requirements; (ii) the State Engineer had authority to
investigate and approve subdistrict water replacement plans when acting
in response to a court degree; (iii) the statute enabling subdistrict plans
authorized a court to retain jurisdiction when a court order places conditions on plan approval; (iv) the trial court acted within its discretion in
authorizing the delay in replacement of injurious stream depletions where
the delay was caused by initial plan approval and judicial review; (v) a
water management plan did not change or restrict existing water rights
when it allowed a user fee credit for water imported into a subdistrict, but
not consumed; (vi) a subdistrict's ability under a water management plan
to enter future contracts for outside replacement water did not make its
plan insufficiently complete when senior water rights were protected by
procedures for public notice, hearings, and the opportunity for judicial
review, (vii) a subdistrict's plan may consider the adequacy of replacement water sources through its annual replacemert procedures, and (viii)
inclusion of phreatophyte evapotranspiration in water modeling did not
unlawfully consider phryeatophyte destruction as a replacement water
source.)
San Antonio, Los Pinos and Conejos River Acequia Preservation Association ("Opposers"), holders of senior water rights in Colorado's San
Luis Valley, challenged the District Court for Water Division 3's ("water
court") approval and the Alamosa County District Court's ("trial court")
affirmation of the of the Special Improvement District No. I of the Rio
Grande Water Conservation District ("Subdistrict") water management
plan ("Plan"). The Colorado legislature created the Subdistrict by statute
to manage both surface and groundwater in a region where the State is
subject to obligations under the Rio Grande Compact, which apportions
water between Colorado, New Mexico, and Texas. To implement its
statutory directives, the Subdistrict's Plan provided for maintaining aquifers at sustainable levels while simultaneously preventing injury to senior
surface water rights by regulating groundwater use. Opposers raised a
number of challenges to the Plan.
Opposers first argued that the approval of a subdistrict water management plan must adhere to augmentation plan review requirements,
specifically, that a water court must issue a finding of no material injury to
senior water rights. The Colorado Supreme Court ("Court") held that,
while both subdistrict plans and augmentation plans must protect senior
water rights, they do so through different statutory mechanisms. While
an augmentation plan protects senior rights through a judicial no-injury
finding, a subdistrict plan protects senior right through a comprehensive
and detailed plan. By using water modeling tools, a subdistrict plan seeks
to predict injurious depletions to enable timely replacement of water.
Failing replacement in the current irrigation year, a subdistrict may re-
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place depletions in its next annual plan. The Court held that the Plan's
use of this modeling tool satisfied the statutory requirement that a water
management plan reasonably prevent injury to senior water rights.
Opposers next argued that the State Engineer lacks authority to approve a subdistrict plan to replace annual depletions because this authority lies exclusively with the water court. While the Court agreed with
Opposers that the water court generally has exclusive jurisdiction over
water matters, the legislature assigned such authority to the State Engineer under certain circumstances, for example, when the State Engineer
is responding to State obligations imposed by a judicial order. Here,
because the State Engineer was responding to the trial court's decree that
the Subdistrict amend its plan, the Court held the State Engineer acted
within the scope of his powers.
Next, Opposers argued that the trial court acted outside its authority
when it decreed additional procedural terms and conditions on the Plan's
operation. Interpreting the subdistrict enabling legislation, the Court
held that the statute grants a trial court retained jurisdiction to ensure
compliance with any conditions of approval it imposes on a water management plan. Thus, the trial court had authority to decree conditions as
part of its approval of the Subdistrict's Plan.
Opposers next asserted that, because material injury to senior water
rights would occur, the trial court erred in allowing the Subdistrict to delay the replacement of injurious depletions until 2012. The Court held
that the trial court acted within its authority when it allowed the Subdistrict to delay these replacements until the Subdistrict was funded and
could apply that funding to replacement water. The Court reasoned that
a necessary component of implementing the Plan is the time required for
judicial review. Because "the legislature did not mandate the impossible," the court upheld the delay in the replacement of depletions.
The court next addressed Opposers' argument that aspects of the
Subdistrict's water use fee assessment violated existing recharge decrees
held by several irrigation associations. Under existing decrees, several
irrigation associations have the right to divert water and store it in an aquifer for future use. In the event that these decree beneficiaries import
water into the Subdistrict, but do not consume it, the Subdistrict will reduce the member's water use fee accordingly. The Court held that the
Subdistrict could offset a member's water use fees by the amount of water
that the user returns to the system under a recharge decree, and that
crediting a member's user fee in this manner did not change or restrict
any existing water rights.
Opposers also argued that the Plan was insufficiently comprehensive
and detailed because a Plan provision allows the Subdistrict to enter future contacts to obtain replacement water from outside the Subdistrict's
initial geographical boundaries. The Court held that this provision did
not defeat the Plan, reasoning that, should the Subdistrict seek to enter
such a contract, its procedures for public notice, hearings, and the opportunity for judicial review, would protect senior adjudicated rights as required by the statute.
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Addressing Opposers' contest of a particular source of potential replacement water, the Closed Basin Project, the Court held that the adequacy of replacement water sources would be addressed through the
Subdistrict's annual replacement procedures and declined to address the
Plan's inclusion of this source water in this decision.
Finally, Opposers argued that the Plan's inclusion of phreatophyte
evapotranspiration changes in its modeling calculations unlawfully considered phreatophyte destruction as a water source. The Court rejected
this argument, reasoning that the computer model's consideration of
phreatophtye evapotranspiration changes - changes caused by normal
fluctuations in ground water levels - was not the same as destroying
phreatophtyes as a source of replacement water.
Accordingly, the Court held the Subdistrict's water management plan
met all statutory requirements and approved the Plan.
GregoryAngstadt
Upper Yampa Water Conservancy Dist. v. Wolfe, 255 P.3d 1108
(Colo. 2011) (holding that the Upper Yampa Water Conservancy District, in seeking to perfect a conditional water rights decree, must demonstrate (i) a beneficial use other than storage of water; and (ii) quantifiable
usage in excess of all existing absolute rights).
In 1964, the Upper Yampa Water Conservancy District ("District")
obtained a conditional decree for water rights on Four Counties Ditch
Number 3 ("Four Counties Rights"). In 1972 and 1978, the District secured further conditional decrees, enlarging the Four Counties Rights
and changing their use. These decrees allowed for water storage in the
Stagecoach Reservoir, but recognized rights to rates of flow only, not
volumetric amounts. The District perfected a portion of these rights in
1994 and 1997, gaining absolute rights to a total of 151 cubic feet per
second ("cfs"). In the 1994 and 1997 decrees, the water court stated that
the District had stored water in the Stagecoach Reservoir, but made no
finding that it had released water for any beneficial use.
In June 2006, the inflow of the Stagecoach Reservoir exceeded its
outflow. The District accordingly applied to the District Court, Water
Division 6 ("water court") to perfect the remaining Four County Rights.
The State Engineer and the Water Division 6 Engineer ("Engineers")
opposed the application. In considering the District's motion for summary judgment, the water court required the District to show actual beneficial use of the water, along with quantifiable evidence that its use had
exceeded the amount of its existing absolute water rights. When the District could not provide quantifiable evidence on either point, the water
court granted summary judgment to the Engineers.
On appeal to the Colorado Supreme Court, the District first argued
that actual use is not necessary to perfect a water right and that storing
water in a reservoir fulfills the "beneficial use" requirement of Colorado's
prior.appropriation system. The Court disagreed, holding that the Dis-
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trict's mere act of storing water, without applying it to an actual use, resembled "speculative hoarding" more than beneficial use. Counting storage as beneficial use, it stated, would motivate owners of conditional
rights to hoard water in anticipation of absolute decrees. The Court further rejected the District's alternate argument that it was storing water for
drought protection (a beneficial use), finding that the District's storage
really served a variety of purposes.
The District next challenged the water court's "absolutes first" doctrine, which bars perfection of conditional rights unless the owner's total
usage has exceeded the amount of its absolute rights. The District based
its challenge on the proposition that a water court cannot, after granting a
conditional decree, reconsider a holder's need for that water right. The
Court rejected the District's proposition and held the opposite - that
water courts must consider a party's need for a conditional right when
evaluating an application to perfect the right. Because this was a novel
holding, the Court derived its position from precedent that acknowledged
that water courts have authority to reconsider conditional rights in certain
situations, and from the nature of conditional rights (for example, they
would not be "conditional" if they were immune to reconsideration).
Accordingly, the Court affirmed the water court's decision, and refused to perfect the District's remaining conditional Four Counties
Rights.
Matthew Watson

IDAHO
In re SRBA Case No. 39576, No. 37723-2010, 2012 WL 29338
(Idaho Jan. 5, 2012) (holding (i) the Idaho Department of Water Resources properly attached a condition to the City of Pocatello's ability to
use any well as an alternate point of diversion for each of its water rights;
(ii) the source of water related to a water right cannot be transferred under the Idaho law; (iii) an applicant must file an application and undergo
an administrative transfer proceeding to obtain a change in the purpose
of a water right after a general stream adjudication has begun; and (iv) the
district court did not clearly err in determining the priority dates for two
water rights because the City of Pocatello did not produce any evidence
of earlier priority dates).
On November 19, 1987, the Idaho State Legislature enacted legislation to begin the Snake River Basin Adjudication ("SRBA"), which is
aimed at cataloging water right claims in the Snake River Basin of Idaho.
The City of Pocatello ("Pocatello") filed its claims in April 1990. Idaho
passed a statute in conjunction with the SRBA that allowed parties with
water right claims to assert any change in period of use, nature or purpose of use, point of diversion, or place of use that occurred prior to the
commencement of the SRBA, so long as such a change did not injure any
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existing water rights and did not result in an enlargement of the original
right.
Pocatello had established an interconnected distribution system for
municipal water and claimed each of the twenty-two wells that made up
the system qualified as an alternate point of diversion for each of the
twenty-one water rights the city held. In effect, this would have allowed
Pocatello to withdraw each water right from any of the twenty-two wells.
Pocatello also claimed its surface water rights in Gibson Jack and Mink
Creeks could be transferred to the groundwater wells because the wells
were alternate points of diversion due to the hydrological connection between the creeks and the aquifer from which the wells draw water. The
Idaho Department of Water Resources ("IDWR") filed reports either
disputing or attempting to add conditions to Pocatello's claims.
In an administrative . hearing regarding Pocatello's claims and
IDWR's reports, the hearing officer determined that IDWR correctly
found that Pocatello could not claim wells as alternate points of diversion
for surface water rights. The hearing officer also held that the priority
dates for two water rights were later than the city claimed, and that the
city could not change the purpose of a particular water right after the initiation of SRBA. In addition, the hearing officer determined that IDWR
properly stipulated Pocatello's ability to use each of the twenty-two wells
as an alternate point of diversion for each water right on the attachment
of a condition. The condition specifically called for attaching to each
water right a statement of the location and amount of the first withdrawal
under each right, so as to prevent the enlargement of the water rights and
injuries to other water rights holders.
Consequently, Pocatello challenged the results of the administrative
hearing in district court. Specifically, Pocatello challenged IDWR's authority to restrict Pocatello's claim that each well was an alternate point of
diversion for each water right on the attachment of the aforementioned
condition. Pocatello also challenged IDWR's conclusion that the wells
could not be alternate points of diversion for the surface water rights in
the two creeks. Pocatello next challenged the hearing officer's finding
that classified one water right's purpose as irrigation. Finally, Pocatello
challenged IDWR's findings that suggested priority dates for. two particular water rights were 1952 and 1924, rather than 1940 and 1905, respectively. The district court ruled against Pocatello and upheld IDWR's
findings. Following the district court's denial of a motion to correct or

amend judgment, Pocatello appealed to the Supreme Court of Idaho.
The court first determined that the district court properly upheld the
IDWR's condition on Pocatello's groundwater rights. The statute that
allowed for the creation of alternate points of diversion specifically provided that a change in point of diversion is only permitted when it will not
enlarge the original right or injure other water rights holders. The court
reasoned that a condition stating the original amount and location of the
first withdrawal would prevent such injuries and enlargement. The court
held that without the condition Pocatello "would be allowed to withdraw
water under its most senior priority water right from any well location."
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The court concluded that this would result in an enlargement of the
original right.
Pocatello then claimed that IDWR did not have authority to recoinmend the attachment of the condition because it had not done so in prior
cases. In the alternative, Pocatello argued that even if IDWR did have
such authority, the condition could not apply to water rights the city obtained before May 26, 1969, when formal transfer of rights became statutorily required. The court held that both arguments could not be addressed on appeal, because the city had not raised them until after the
trial court's final judgment. Ultimately, the court held that the attachment of the condition to each water right would prevent enlargement and
would bring Pocatello's claims in compliance with the statute.
Next, the court addressed Pocatello's contention that it could use the
wells as alternate points of diversion for its surface water rights in the two
creeks. The court held that even though the creeks and the aquifer were
hydrologically connected, they were separate water sources. Pocatello
claimed the statute implicitly allowed for a change in source because it
allowed for a change in point of diversion. However, the court looked to
the statutory elements of a water right, which included "source of water"
and "point(s) of diversion" separately. The court then determined that if
the legislature had wanted to allow for a change in the source of water it
would have included it in the statute. Instead, the statute included point
of diversion with no mention of source. The court ultimately concluded
that the use of wells as a point of diversion for the surface water rights
would be an impermissible change of source.
Pocatello then contended that the purpose for one water right in particular should have been municipal use rather than irrigation. In 1984,
Pocatello initially requested a water right for the purpose of irrigation. In
1987, Pocatello attempted to change the application for the water right to
a municipal purpose. However, IDWR refused the change and issued
the water right in 2003 for the purpose of irrigation. The court held that
even though Pocatello had submitted an application for a groundwater
right in 1984, it could not use the statute to change the purpose of the
water right because the right was not issued to the city until 2003. The
court determined that Pocatello could not claim a change of purpose under the statute because the water right had not been granted prior to the
legislature's initiation of SRBA in 1987. The court accordingly held that
Pocatello would have to complete an application for change of purpose
and go through an administrative transfer proceeding.
Finally, the court addressed Pocatello's claim that the district court
erred in determining the priority dates for two particular water rights.
The court noted that Pocatello had the burden of persuasion in establishing the elements of a water right, including the priority date. Pocatello
argued that the priority dates should have been 1905 and 1940, rather
than 1924 and 1952, respectively. The court acknowledged that, prior to
1971, under the state constitution, a water right could be obtained by
putting the water to a beneficial use. The date on which Pocatello began
to put the water to beneficial use became the priority date for the water
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right. Though it acknowledged this fact, Pocatello did not provide any
evidence suggesting that the water under each of the contested rights had
been beneficially used prior to 1924 or 1952. The court held that since
there was no evidence of Pocatello's earlier priority dates on the record,
the district court's decision was not clearly erroneous.
Ultimately, the court affirmed the judgment of the district court and
upheld IDWR's determinations.
Ryan Coyne
Editor's Note: In re SRBA Case No. 39576, No. 37723-2010 withdrawn and superseded by City of Pocatello v. Idaho, 275P.3d 845 (Idaho
2012).

KANSAS
Wheatland Elec. Coop., Inc. v. Polansky, 265 P.3d 1194 (Kan. App.
2011) (holding that the chief engineer has authority to place limitations

on vested water rights with a change of use request, but the Division of
Water Resources may not declare a partial abandonment of a water
right).
Wheatland Electric Cooperative, Inc. ("Wheatland") owned water

rights originally used for irrigation by the Garden City Company. Wheatland purchased the rights with the intent of becoming a water utility company that would treat and sell the water to Garden City. Along with purchasing the rights, Wheatland also acquired 74 acres of the 280 acres on
which the water was to be originally used. Wheatland subdivided the
remaining acreage into 44 parcels and sold parcels to various owners.
Wheatland kept and used four of these parcels along with the 74 acres.
To successfully become a water utility company and utilize its water
rights, Wheatland needed to change the type of use of the rights from
irrigation to municipal.
Wheatland first sought approval for the change of use from the Kansas Department of Agriculture's Division of Water Resources ("DWR").
The DWR approved the requested change in use, but limited Wheatland's water usage from 840 acre-feet of water each year to 91 acre-feet
based on a historical determination that Wheatland had only been irrigating its retained portion of the total originally-irrigated parcel. In response
to this decision, Wheatland first requested review from the Kansas Secretary of Agriculture.
When the Secretary declined, Wheatland then
sought review by the Shawnee County District Court ("district court") on
the issue of whether the DWR had the authority to impose the consumptive-use limitation on Wheatland's vested water rights. The district court
held that the DWR had the power to limit Wheatland's right when deciding whether to approve the request for change in use, but the DWR
should have calculated the limitation based on the 280 acre parcel rather
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than just the 74 acres owned by Wheatland, unless the DWR demonstrated a voluntary reduction of rights.
The DWR interpreted the decision of the district court as creating a
requirement that the DWR determine whether Wheatland had abandoned its rights. Subsequently, the DWR found that Wheatland had
effectively abandoned 196 of the 280 original acres by converting the 196
acres to non-irrigable acreage. Wheatland again requested review by the
district court, which held permissible a limitation of water rights during a
change-of-use proceeding, but not a partial abandonment of a water right.
Both Wheatland and DWR appealed the decision of the district court.
On appeal, the Court of Appeals of Kansas ("appellate court") addressed two issues: 1) whether to allow the original consumptive-use limitation; and 2) whether a declaration of a partial abandonment of a water
right violated state statute. The appellate court looked to the language of
the Kansas Water Appropriation Act ("Act") and concluded that the public interest in conserving water in change-of-use cases outweighed the any
harm caused by the limitation of Wheatland's water rights. As such, the
court held that the chief engineer had authority to impose consumptiveuse limitation and had done so reasonably in this case.
Further, the appellate court held that, based on the plain meaning of
the language in the Act, the DWA did not have the authority to declare a
partial abandonment of a water right. The test for whether a right holder
has abandoned a right requires a determination that the holder has made
no beneficial use of any of the water right for a total of five years. Thus,
the appellate court held the concept of a partial abandonment was contrary to the plain meaning of the statute and thus a decree of such a partial abandonment was impermissible.
Ultimately, the appellate court held that the DWA had the authority
to impose a consumptive-use limitation when approving a change-of-use
application, but did not have the authority to limit the consumptive use of
a water right by declaring a partial abandonment of that water right. Accordingly, the appellate court affirmed the judgment of the district court
and remanded the case back to the district court.

Kelly Delaney

MONTANA
Conner v. City of Dillon, 270 P.3d 75 (Mont. 2012) (holding that (i)
an implied contract may be found between a City and a property owner
for the provision of water service when certain conduct by the parties
supported a finding of the existence of a contract; and (ii) a local ordinance immunizing the City from suit for intentional, maintenance-related
service interruptions does not apply when the interruption was due to
natural events).
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This was an appeal to the Supreme Court of Montana ("court") of the
Fifth Judicial District Court, County of Beaverhead's ("district court")
decision to grant summary judgment in favor of the City of Dillon, Montana ("City").
Robert and Patricia McNeill ("McNeill") owned land outside of the
City. In 1981, McNeill and the City entered into a contract for the City
to connect McNeill's property to the Rattlesnake Creek water main for
domestic water supply ("1981 Agreement"). The 1981 Agreement only
allowed the connection of "one water service." In 1994, McNeill decided
to subdivide the lot and sell the new parcel, so McNeill applied to the
City for a second water service. The City rejected the application for
"lack of information." In 1997, McNeill completed the subdivision and
sold the new lot, dividing the water tap from the original lot to serve both
lots. As part of the subdivision process, a letter from the City's Mayor to
the Montana Department of Environmental Quality authorized McNeill
to provide water to the new lot via the divided water tap. The City installed a water meter on the new lot and began billing the lot's new
owner.
Conner purchased the new lot in 2004 and timely paid its City-issued
water bills through 2008. In the winter of 2008, Rattlesnake Creek and
the water main froze, depriving Conner of water for weeks. In response,
the City unsuccessfully attempted to dig a well and thaw the main to provide Conner water, and ultimately offered Connor a water storage tank,
but Connor refused the tank. The City then provided Connor a portable
toilet and bottled water until water service was restored.
In 2010, Conner sued the City in district court for breach of contract,
negligence, and infliction of emotional distress over the water outage.
The City moved for summary judgment, and the district court granted
summary judgment in favor of the City, agreeing with a Special Master's
findings that (i) no contract existed between the City and Conner; and (ii)
a City ordinance barred the negligence action because the ordinance allowed the City to shut off its water mains without it constituting an actionable service interruption.
Connor appealed the district court's grant of summary judgment for
the City, claiming (i) while the City and Conner did not have an express
contract, they still had an implied contract for the second water service;
and (ii) the City ordinance did not bar Conner's negligence claim because
the City did not turn off the water main for the purposes contemplated in
the ordinance.
The court first considered whether an implied contract existed between Connor and the City such that City was required to provide water
service to Conner. Under Montana law, a court may find an implied contract between parties when one of the parties establishes the parties' ability to contract; the parties' consent; the lawful object of the contract; and
sufficient consideration. The court focused its analysis on the third element, lawful object of the contract, because the parties did not dispute
the other elements. The court focused on the Special Master's report
that no lawful object of the contract existed because the 1981 Agreement
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merely established one water service and the City rejected the request for
a second water service. The court, however, acknowledged that the parties' conduct may establish a lawful object of an implied contract and estop another party from ignoring its contractual duties.
The court ultimately determined that the parties had a lawful object
for an implied contract because Conner's claim was not barred under the
1981 Agreement because Conner was not party to the 1981 Agreement.
Further, because a party's conduct may manifest the terms and existence
of an implied contract, despite the City's initial denial of the second water
service to McNeill, it later approved the service, installed a water meter in
the new lot, and billed Conner for water service. Accordingly, court held
that Conner and the City did have an implied contract for water service to
Conner's property.
Second, the court considered the City's claim that a local ordinance
barred Conner's tort and contract claims. The ordinance provides that
suits against the City for service interruption are barred when the City
shuts off its water mains for "repairs or extensions or for any other purpose." The court determined that in this case, the City did not take any
affirmative steps to turn off water service, but rather service was cut off
due to a natural event, the freeze. Therefore, the court held the ordinance inapplicable to the present case and not a bar to Conner's claim.
Accordingly, the court reversed the district court's grant of summary
judgment for the City and remanded the case to the district court for additional proceedings.

Michael Bilings

Mont Trout Unlimited v. Beaverhead Water Co., 255 P.3d 179
(Mont. 2011) (holding that in water adjudication proceedings a state
agency is not the sole representative for public recreational and conservation interests; individuals or private interest groups with at least a reasonable minimal ownership interest in water that may be adversely impacted
are entitled to a hearing on their objections).
This is an appeal from the Water Court's Temporary Preliminary
Decree ("decree") dismissing Montana Trout Unlimited's ("MTU") objections to Beaverhead Water Company, Garrison Ranches, and the Paul
H. Cleary, Jr. Trust's (collectively "Beaverhead") water rights claims for
the Big Hole River Basin ("Big Hole"). MTU specifically appealed on
two issues: (1) whether the Water Court erred in holding that only the
Montana Department of Fish, Wildlife and Parks ("the DFWP") may
represent public recreational and conservation interests in water adjudication proceedings; and (2) whether the Water Court erred in holding that
only water rights claimants may request a hearing on their objections in
water adjudication proceedings.
First, the Montana Supreme Court ("Court") considered the Water
Court's application of statutory law, which provided in relevant part that
the DFWP would serve as the public's exclusive representative in water
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rights actions seeking to establish prior and existing public recreational
use. The Court held that dismissal of MTU's objections under this portion of the statute constituted an overbroad application, as MTU was not
claiming the establishment of any water rights claims.
Additionally, the Court determined that there were no limitations in
the water rights adjudication statutes, water rights adjudication rules, or
case law, that expressly limited who could file an objection to a temporary
preliminary decree. Therefore, the Water Court was in error by holding
to the contrary and excluding MTU's objections to the decree.
Next, the Court reviewed the Water Court's application of the "good
cause" requirement in statutory law, which requires an individual to present a written statement showing that his ownership interest in water or its
use had been adversely affected by the decree. The Water Court opened
consideration of this issue with an evaluation of whether MTU had standing to litigate its objections to the Big Hole water rights adjudication.
The Court determined that MTU had successfully demonstrated personal environmental and recreational interests in Big Hole; that these
interests were distinct from those of the public at large; and that these
interests could be adversely affected by the decree.
Finally, the Court addressed the Water Court's precedential history,
which demonstrated a distinct practice of recognizing a broad approach
to participation in the adjudication process. Under prior decisions the
Water Court adopted an express "broad tent" policy with respect to consideration of objections to water compacts. The policy required that objections not be arbitrary, irrational, unreasonable, or irrelevant. Provided
objections avoided these attributes, a minimal claim or interest in land or
water that could feasibly be adversely affected was sufficient to constitute
"good cause."
The Court held that MTU's specific interests, coupled with the
State's role as owner of the waters of Montana held in public trust for the
benefit of its people, and the Water Court's prior precedent, were sufficient to demonstrate an ownership interest in water or its use in satisfaction of the "good cause" requirement such that the Water Court erred in
precluding MTU from obtaining a hearing on its objections.
Accordingly, the Court reversed the Water Court's decision and remanded for further proceedings consistent with the opinion.
Sarah Barth
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NEBRASKA
Kiplinger v. Neb. Dep't of Nat Resources, 803 N.W.2d 28 (Neb.
2011) (holding that an occupation tax levied on irrigators in a natural resource district to provide funding for stream flow enhancements in the
Republican River was not a property tax, special legislation creating a
closed class of taxpayers, or commutation of taxes; all of which are prohibited under Nebraska's constitution).
Appellant landowners ("Landowners"), who reside and pay taxes on
irrigated agricultural lands within a Republican River Natural Resource
Conservation District ("NRD"), appealed a Lancaster County District
Court ("district court") decision upholding the constitutionality of an occupation tax authorized by the Nebraska state legislature. The legislature
enacted L.B. 701 ("bill") to bring Nebraska into compliance with the Republican River Compact ("Compact"). The bill authorized the three Republican NRDs (Upper, Middle, and Lower) to issue river-flow enhancement bonds, the proceeds of which could only be used for specific
projects inside a district, such as the acquisition of water rights, acquiring
control over canals and other waterworks, vegetation management, and
augmenting river flows.
As originally enacted, the bill envisioned three funding mechanisms:
(i) state and federal sources; (ii) an occupation tax; or (iii) a property tax
levy. However, in Carey v. Neb. Dep't. of Nat. Res., 277 Neb. 149
(2009), the Nebraska Supreme Court upheld a district court ruling that
struck down a property tax levy as "special legislation" in violation of Nebraska's constitution. In its holding, the court made explicit that the remaining two provisions of the bill-an occupation tax and authorization to
pursue state and federal grants-were not impacted by the decision.
In 2007, the Republican NRDs voted to levy the occupation tax authorized in the bill on landowners who irrigated lands within the NRDs.
In 2008,. Landowners appealed to their respective NRDs, seeking a cessation of the occupation tax. The NRDs rejected Landowners' appeal and
Landowners sought declaratory and injunctive relief in district court,
claiming that the occupation tax was unconstitutional.
The district court held that, unlike a property tax assessed against the
value of real property (which is unconstitutional in Nebraska), the occupation tax authorized in the bill was a form of excise tax levied on the
activity of irrigation. Moreover, because funds from the occupation tax
would stay within the Republican NRDs, the district court held it was not
a commutation of taxes. Finally, the district court held that Landowners
failed to prove that the statute created a closed class that would forever
limit the scope of the statute's authority to Landowners' respective NRDs.
Landowners appealed the district court's ruling to the Nebraska Supreme
Court ("Court"). The Court considered four issues on appeal.
The first issue the Court considered was whether the doctrine of res
judicata barred Landowners from pursuing litigation. The Court held the
doctrine of res judicata, which bars the relitigation of a claim previously
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litigated, was inapplicable to the claim brought by Landowners. The
Court reasoned that Landowners in the current action were not in privity
with the litigants in Carey, and refused to adopt the doctrine of virtual
representation when defining privity.
Next, the Court considered Landowners' three constitutional claims.
The first constitutional issue Landowners presented was whether the occupation tax was, in effect, a property tax. Under Nebraska law, a property tax is a tax assessed against the value of property. The Court held
that because the occupation tax attached to the activity of irrigation, and
not to the value of the land, the occupation tax was instead a form of excise tax (a constitutional tax imposed upon the performance of an activity).
The second constitutional issue Landowners presented was whether
the occupation tax was, in effect, special legislation. A legislative act is
"special legislation" if, among other things, it creates a permanently
closed class. Here, Landowners claimed that the occupation tax created
a closed class by limiting the application of the tax to only those landowners in the Republican NRDs. The Court held the occupation tax
attempted to maintain compliance with a complex interstate agreement
that serves a State purpose. The Court further held the language of the
bill authorizing the occupation tax, while limited in application to irrigators in the Republican NRDs, did not explicitly restrict its applicability to
the Republican NRDs, and that future circumstances may require its use
in other areas of the State.
Finally, the Court considered whether the occupation tax was a commutation of taxes. The Nebraska Constitution contains a provision prohibiting the commutation of taxes and preventing the Legislature from
enacting legislation that exempts certain citizens from paying a disproportionate share of a tax. Here, Landowners argued that by limiting application of the tax to irrigators in the Republican NRDs, they were paying a
tax from which the entire state benefited. The Court held that because
all taxpayers benefit from the occupation tax because the tax is aimed at
maintaining the State's compliance with the Compact, and because the
occupation tax's overall contribution toward Compact compliance is unknown, Landowners failed to satisfy the burden of proving that the occupation tax violated the prohibition against commutation.
The Court accordingly affirmed the district court's holding upholding
the constitutionality of the occupation tax authorized by the bill.
Gregory Cowan
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NEVADA
Lawrence v. Clark Cnty., 254 P.3d 606 (Nev. 2011) (holding that the
public trust doctrine now applies in Nevada to all land under navigable
waters at the time of statehood, not lost through reliction).
A recent amendment to the Fort Mohave Valley Development Law
("FMVDL") required the Colorado River Commission to transfer its Fort
Mohave Valley land interest to Clark County ("County"). The State Land
Registrar, James R. Lawrence, processed the transfer but refused to transfer approximately 330 acres that lay adjacent to the Colorado River.
Lawrence believed that this land was subject to the public trust doctrine, a
historical tenet that obliged states to hold the land under and around its
waterways in trust for the public. This doctrine, Lawrence believed, precluded hirn from transferring the land to the County. The County filed a
complaint with Eighth Judicial District Court in Clark County, Nevada
asking for declaratory relief. In response, Lawrence continued to insist
that the public trust doctrine applied to the land in question, and therefore, was nontransferable. The district court held in favor of the County,
and Lawrence appealed the decision.
While never formally adopted into Nevada state law by the legislature
or into state common law by the courts, the Nevada Supreme Court
("Court") held that the principles of the public trust doctrine were still
prevalent and influential throughout state common law. The Court provided three Nevada cases as examples. These cases illustrated that, as a
natural right of state sovereignty, the state had a right to own the waterways within its borders and the land beneath that water, provided that
those waterways were navigable at the time of the state's admission to the
Union. This land must be held for the public use and ownership and
could only be transferred through "express" and "proper" legislative action that ensured that the land would remain in the public interest. The
Court also pointed to the Nevada Constitution and Nevada statutes as
evidence that the public trust doctrine, while never explicitly adopted into
state law, had been upheld and utilized in principle. The Court ex-

plained that many of these principles reflect similar principles of the public trust doctrine, such as the role of the state in safeguarding public trust
resources and the duty of the state to ensure that these resources are reserved for the public interest. The Court also noted that Nevada subscribed to the belief that states' power, while sovereign, is limited - an
idea clearly implicit within the public trust doctrine. Since the principles
of the public trust doctrine were shown to be so pervasive throughout
Nevada common law and state law, the court decided to expressly adopt
the doctrine.
Once the Court determined that the public trust doctrine was a valid,
applicable principle, it turned its attention to the doctrine's applicability
to the land Lawrence refused to transfer. In order to be subject to the
doctrine the land must have been submerged beneath navigable waters in
1864, when Nevada became a state of the Union. The land must also
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have become dry through avulsion, a natural or artificial rapid rerouting
.of the stream and exposure of the land underneath, and not through
reliction, a gradual exposure of river beds. The Court held that if the
land was beneath navigable water and the land became dry through avulsion the doctrine applied to the land in question.
The Court then turned to the issue of whether the land could be
transferred under the doctrine as required by the FMVDL. Relying on
recent relevant legal developments in Arizona, the Court determined that
such a transfer may be permitted if the transfer was made in the public's
interest, the state received reasonable compensation for the transfer, and
the state induced such a transfer as part of its responsibility to ensure the
public's continued beneficial use of the waterway. The Court held that
the determination of transferability, along with the application of the public trust doctrine to the land at issue, were questions of fact.
Accordingly, the Court reversed the district court's decision and remanded the case to the district court with the express adoption of the
public trust doctrine and these questions of fact.
Aubrey Markson

Pyramid Lake Paiute Tribe of Indians v. State Eng'r, No. 55437,
2011 WL 4390009 (Nev. Sep. 20, 2011) (holding that the Nevada State
Legislature's clarification that permitted groundwater rights are not subject to forfeiture for failure to put groundwater to beneficial use within
five years has retroactive application).
The Pyramid Lake Paiute Tribe of Indians ("Tribe") petitioned the
Second Judicial District Court, Washoe County ("district court") to review the State Engineer's decision to grant Jackrabbit Properties, LLC's
("Jackrabbit") application to amend its groundwater permit on the
grounds that Jackrabbit forfeited its groundwater rights when it failed to
put the water to beneficial use for five consecutive years. At the time the
Tribe brought the challenge, Jackrabbit had a "permitted," but not yet
"certificated" right to the water in question. The district court denied the
Tribe's petition, and the Supreme Court of Nevada ("Court") affirmed
the district court's order.
Historically, Nevada's State Engineer has interpreted NRS 534.090's
("statute") use of the term "permitted right" to mean a "certificated right."
If a water right holder has a certificated right, it has five years to put the
groundwater to beneficial use before the State Engineer may declare the
right forfeited. If forfeited, the water right would revert back to the public and would be available for future appropriation. The State Engineer
thus interpreted the statute to mean that a holder of a groundwater permit (but not a certificated right) would, in contrast, not be subject to forfeiture.
In its 2011 session, the Nevada Legislature amended the statute to reflect this long-standing interpretation. Rather than leave the "permitted
right" language in the statute, the Legislature amended the language to
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read, "a right for which a certificate has been issued pursuant to N.R.S.
533.425." Therefore, under the clarified law, a groundwater right for
which a certificate of beneficial use has been issued is still subject to the
State's forfeiture proceedings. The legislative amendments clarified that
the statute's forfeiture provision applied to groundwater rights that had
already been issued a certificate of beneficial use (a certificated right),
instead of those rights merely held under a permit (a permitted right).
Notably, permitted rights could be lost by cancellation under separate
statute. In enacting these amendments, the Legislature stated that it intended to "clarify rather than change" the statute's application. Because
the Legislature was clear that it was "clarifying" the law, the Court held
that the amended statute has retroactive effect.
Under a separate statute (N.R.S. 533.380), the State Engineer has the
express power to grant a permit holder up to ten consecutive years to put
groundwater rights to beneficial use before effecting a forfeiture of those
rights. Without the clarification regarding certificated rights, the five-year
provision in the amended statute would have been in direct conflict with
this provision.
Thus, notwithstanding the fact that Jackrabbit failed to put its
groundwater to beneficial use for five years, its permit remained in good
standing. Because the Legislature clarified that a permitted right was not
subject to the same forfeiture proceedings as a certificated right, Jackrabbit's permit had not been forfeited and Jackrabbit was entitled to apply to
amend its groundwater permit.
Accordingly, the Court affirmed the district court's denial of the
Tribe's challenge.
Elisabeth Hutchinson

UTAH
Berman v. Yarbrough, 267 P.3d 905 (Utah 2011) (holding that a Motion to Enforce an adjudicated water right must be based on a court order
directing a party to perform a specific act, and cannot be used to address
matters beyond the scope of the underlying judgment).
Daniel L. Berman owned water rights in both Utah and Wyoming
that he used to support his property in Wyoming. The Smith Fork River
supplied these water rights, which entitled Berman to divert and store
water in China Lake, located in Utah. Until 2002, Wyoming water officials had recognized Berman's Utah water rights for 131 acre-feet under a
1901 priority and 87 acre-feet under a 1935 priority. In 2002, after determining that Berman's 1901 water right was not properly documented,
these same officials requested that Berman file a secondary permit in
Wyoming to record his Utah water rights. Berman did not comply, and
then Wyoming water officials began only providing the 1935 water right
to the Wyoming property.
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Berman filed suit in Utah's Third District Court against John
Yarbrough, the Wyoming Lead Hydrographer, to compel supply of the
adjudicated water to his Wyoming property. In 2007, the court issued a
Final Order recognizing both the 1901 and 1935 water rights and determining that Berman was entitled to 500 acre-feet of storage water, from
China Lake. However, the court refused to rule on the issue of compelling Wyoming officials to comply with the order and found that the court
did not have authority to dictate the conduct of Wyoming officials. Neither party appealed this decision.
In 2009, another Wyoming water official refused to supply Berman's
property with water from China Lake because the official claimed the
water was stored out of priority. Berman responded by filing a Motion to
Enforce, asking the court to order Yarbrough and other Wyoming water
officials to comply with the district court's Final Order and supply his
Wyoming property with the adjudicated Utah water. In 2010, the district
court issued an order denying the motion, again declaring Utah water
rights not subject to Wyoming's priorities, and denying Utah jurisdiction
to order Wyoming water officials. Berman appealed.
Berman first argued that the district court erred in denying the Motion to Enforce. The Utah State Supreme Court recognized that in this
context, a Motion to Enforce is only appropriate when a party fails to
comply with a legal obligation arising from a court order directing a party
to perform a specific act. This would require the order to be an unequivocal mandate, as a court's power to enforce a judgment is limited to
the four corners of the judgment. Absent this mandate for a party to undertake a certain action, a Motion to Enforce is procedurally improper.
The court denied Berman's Motion to Enforce because it was based on
the Final Order, which did not contain an unequivocal mandate, and because the Motion attempted to compel other Wyoming officials who were
not party to the initial suit.
Berman also argued that the Motion to Enforce was really a petition
for injunctive relief. While the court recognized that a petition for injunctive relief based on a declaratory judgment was a valid pleading, it
held that Berman's motion failed to meet the requirements of a petition.
Petitions for injunctive relief must be styled as a petition, require the
identification of a standard for issuing injunctions, and be based on an
underlying judgment that contains an unequivocal mandate for a party to
undertake a certain action. Berman's motion failed to satisfy any of these
requirements.
The court concluded that the Final Order only quantified Berman's
Utah water rights and did not direct any Wyoming officer to undertake
any action. For this reason, the Motion to Enforce was procedurally improper as an attempt to short-circuit the usual adjudicative process. The
court also refused to construe the motion as a petition for injunctive relief
as it failed to meet the requirements of a valid petition.
Jacob A. Watterson
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Jensen v. Jones, 270 P.3d 425 (Utah 2011) (holding that the state engineer lacked the authority to determine water right forfeitures when reviewing change applications, because although applicants needed to meet
certain conditions to change a point of diversion, those conditions had no
connection to findings of forfeiture).
Mary Hamblin ("Ms. Hamblin") appealed to the Supreme Court of
Utah ("Court") after the Fourth District Court, Provo Department ("district court") granted summary judgment to the state engineer. Ms. Hamblin owned a right to diversion as a tenant in common, from Spring
Creek, which dried in 2002. In 2004, she filed a change application to
change her point of diversion, but the state engineer denied the application after determining that Ms. Hamblin forfeited her water rights. On
appeal, the district court agreed that Ms. Hamblin forfeited her water
rights and granted the state engineer's motion for summary judgment.
The main issue on appeal was whether the state engineer had the
statutory authority to determine water right forfeitures when reviewing
change applications.
Utah's government delegated to the state engineer the task of administering appropriation rights. The government limited the state engineer's
authority by providing guidelines for reviewing change applications. In
other words, the state engineer had to grant an application if the applicant
met the necessary conditions. The state engineer could petition to the
state court to prevent an applicant's point of diversion changes, if there
was a suspected forfeiture.
In concluding that the state engineer lacked the authority to determine water right forfeitures when reviewing change applications, the
Court examined statutory language and its corresponding case law. The
Court concluded that the state engineer possessed no discretion because,
if the applicant satisfied the necessary conditions-which did not include
forfeiture determinations-then the applicant would receive an approved
change. As a result, the Court found that a change application proceeding did not equate to adjudication. Only a state court could adjudicate
forfeiture in the context of a change application. However, in anticipation of a court decision, state engineers had the option of either staying
the change application proceeding or granting conditional approval.
Therefore, the court reversed the district court's grant of summary
judgment after finding that the state engineer lacked the statutory authority to determine forfeiture rights when reviewing a change application and
remanded for further proceedings. Months later, the Court filed an
amended opinion, which contained minor revisions that did not disturb
the court's analysis or holding.

Michael Billings
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WASHINGTON
Knight v. City of Yelm, 267 P.3d 973 (Wash. 2011) (en banc) (holding that an individual possesses standing to challenge a land use decision
under Washington's Land Use Petition Act ("LUPA") if a proposed development offers the possibility of injury to the individual's senior water
rights).
Tahoma Tierra ("Tahoma") applied for preliminary plat approval for
development in the City of Yelm ("City"). JZ Knight ("Knight"), owner
of nearby land and surface water rights, asked the City's Hearing Examiner to deny or delay the application until the City demonstrated a sufficient water supply for the planned subdivisions. The Hearing Examiner
granted approval of the plat, finding that city and state law required a
demonstration of adequate water resources at the stage of final plat approval or issuance of building permits, rather than at preliminary plat
approval. The Hearing Examiner found that Tahoma and the City's provision of evidence - showing a reasonable expectancy of adequate water
supply - was sufficient for the preliminary plat approval stage.
Knight asked the City's Council ("Council") for reconsideration of
the decision. The Council affirmed the City Hearing Examiner's decision and found that Knight lacked standing for appeal because the possibility of inadequate water supplies at development did not result in any
specific and concrete injury. Consequently, Knight was not an "aggrieved
person" with a right to appeal within the meaning of the municipal code.
Knight challenged the decision in Thurston County Superior Court ("trial
court") under the Land Use Petition Act ("LUPA"). Knight alleged that
she possessed standing because of her interest in the availability of future
water rights for her land, and because her senior rights would be affected
by the approval. Knight argued that a determination of sufficient water
rights was needed at the stage of preliminary plat approval instead of final
approval or issuance of building permits, and that such a determination
need be based on those rights currently held by the City. Overruling the
City and Tahoma's motions that Knight lacked standing under LUPA,
the trial court ruled that the preliminary plat approval stage was the appropriate period at which to determine the availability of water rights.
On appeal, the Washington Court of Appeals, Division II ("court of appeals") found that Knight lacked standing under LUPA because her injuries were "too remote." The Supreme Court of Washington ("Court")
granted review.
The Court noted that the legislature implemented LUPA to expedite
appeals of land use decisions by the highest governing bodies of local
jurisdictions. Therefore, according to the language of LUPA, Knight
possessed standing if she was "aggrieved or adversely affected" by the
decision of the Council to affirm the determination of the Hearing Examiner. "Aggrieved or adversely affected" in this context required that the
decision prejudiced Knight, that her interests were among those to be

Issue 2

COURT REPORTS

565

considered by the Council when the decision was made, that redress was
possible, and that she had exhausted administrative remedies.
Concerning the first of these requirements, the Court stated that
prejudice requires an injury in fact, which for prospective harms must be
"immediate, concrete, and specific". The Court found that Knight had
sufficiently shown that the decision by the Council would affect her land
and senior water rights. Knight provided evidence that the City had been
in a water deficit for the last decade and that Tahoma's proposed subdivision would impact her ability to withdraw water. The Court noted that
preliminary plat approval was based on certain conditions that the developer must meet. If met, the City was then required to provide final plat
approval. The Council had affirmed the Hearing Examiner's decision,
but with fewer conditions (including removal of the requirement to show
an adequate water supply) than those imposed by the Examiner. Once
the developer met these conditions, final approval would certainly follow.
Following approval of the preliminary plat, Knight would have had no
further opportunity to challenge the ruling, and would thus suffer an immediate and concrete harm to her water rights. Further, Knight, as an
adjacent landowner and possessor or water rights, was an individual
whose interests should have been considered in the Council's decision.
Additionally, Knight had exhausted all other remedies by appealing to the
Council. Consequently, the court held that Knight possessed standing
under LUPA to challenge the Council's decision in the trial court. Accordingly, the court reversed the ruling of the court of appeals and reinstated the trial court's ruling.
The dissent argued that Knight's injury of possibly future infringement of her water rights was too speculative and was failed to establish
standing. Explaining that because preliminary plat approval was conditioned upon an adequate water supply, a good faith showing of acquiring
the necessary rights combined with the Hearing Examiners findings was
sufficient.
Anthony Perko

WYOMING
Platt v. Platt, 264 P.3d 804 (Wyo. 2011) (holding that a lower court
has the power to modify recommended partition reports submitted by
commissioners, including rejection of problematic easements proposed in
such reports).
Ralph Platt appealed to the Supreme Court of Wyoming ("Court")
following the Carbon County District Court's ("district court") decision to
modify the recommendations in a partition report. Ralph Platt owned a
ranch near Encampment, Wyoming, jointly with his brother, Wayne
Platt. After the parties quarreled over the ranch's management, Ralph
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Platt filed suit against Wayne Platt in district court in order to partition
the property. The district court appointed three commissioners to inspect the property and submit a partition report. The commissioners
subsequently presented a report to the district court, whereby each party
received a near-even share of land. However, both parties disputed the
two easements granted to Ralph Platt in the report because the easements
could potentially create unwanted title, maintenance, and water rights
issues. Ralph Platt suggested keeping the easements with some changes,
while Wayne Platt argued for eliminating both easements. Ultimately,
the district court accepted a modified version of the commissioners' recommendation in favor of Wayne Platt by accepting most of the proposals
but rejecting the two easements.
The main issues on appeal were whether the district court: -1) had the
authority to modify a recommended partition report; and 2) abused its
discretion in rejecting the two easements.
According to Wyoming statutory law, commissioners appointed by
the district court had the power to make partitions. The district court
had discretion to accept or reject the report, and enter an order accordingly. However, Wyoming statute did not directly address whether the
district court could modify a partition report.
In concluding that the district court had the authority to modify a partition report, the Court looked to case law for guidance. First, the Court
considered Wyoming precedent case law, which indicated that equitable
principles of relief may complement statutory codes in awarding partitions, thus expanding the district court's discretionary authority. This
suggested that the district court may - in addition to accepting or rejecting
partition reports - modify partition reports. Second, because Wyoming
adopted most of Ohio's partition statutes, the Court considered Ohio
case law, which emphasized a partition decision as a judicial power and
directed that equity control such decisions when statutes did not provide
clear guidance. Once the Court determined that the district court had
the authority to modify partition reports, and considered the various
problems the commissioners' proposed easements could create, the court
found that the district court correctly rejected the two easements.
Therefore, the Court affirmed the district court's ruling, finding it did
not abuse its discretion in rejecting the commissioners' proposed easements.
Michael Billings

Rageth v. Sidon Irrigation Dist., 258 P.3d 712 (Wyo. 2011) (holding
that the calculation method used by an irrigation district to determine a
water delivery fee in the absence of an agreement is a material fact precluding summary judgment).
In 2008, Marvin Brent Rageth and Sherri Rageth ("Rageths") bought
559.75 acres of land with eight cubic feet per second of adjudicated water
rights conveyed to their property through the Bitter Creek Diversion and
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the Sidon Canal, which was owned by the Sidon Irrigation District ("District"). The Rageths were not members of the District and after purchasing the land they negotiated with the District to establish a delivery fee.
The negotiations were unsuccessful and in 2008 and 2009 the Rageths
paid the District the amounts billed, but only under protest.
In July 2009, the Rageths brought suit in the 5th Judicial District
Court of Big Horn County ("district court") seeking to establish a reasonable water delivery fee and to obtain reimbursement for previous years
overpayment. The District filed a motion for summary judgment, which
the district court granted, and the Rageths appealed the order to the Supreme Court of Wyoming ("Court").
The main issue in this case is determining what water conveyance fee
an irrigation district can charge a non-member to use its canal and related
facilities in the absence of an agreement. The District and the Rageths
had conflicting views of how the fee should be calculated. The District
calculated the Rageths' 2009 delivery fee using the total assessment of the
adjudicated acreage under the Sidon Canal. The Rageths opposed this
method because the total assessment covered all of the expenses of operating and maintaining the entire irrigation district system, not just the expenses associated with the operation, maintenance, and repair of the Bitter Creek Diversion and the Sidon Canal. The Rageths argued that these
extra expenses had nothing to do with the delivery of the Rageths' water,
and as non-members of the district, the percentage per acre they paid for
their water should not include those costs.
The Rageths submitted an affidavit in their opposition to summary
judgment motion written by a Francis Carr ("Carr"), a water rights consultant. The District did not keep separate records of expenses relating
directly to the operation, maintenance, and repair of the Bitter Creek
Diversion and the Sidon Canal. Therefore, to determine the percentage
that the Rageths should pay proportionate to their share of those specific
expenses, Carr reviewed historic budget reports. He found that the historic and appropriate percentage that the Rageths should pay was 38.04%;
Significantly less than the 75% delivery fee the District charged the Rageths in 2008, and the 100% delivery fee it charged in 2009 and 2010.
After considering the parties' briefs, the record, statute, and independent research, the Court concluded that the Rageths presented a
genuine issue of material fact and were entitled to a full evidentiary hearing to determine what conveyance fee they should pay. Accordingly, the
Court reversed the district court's orders and remanded the case for further proceedings.

Leigh Auerbach
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